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Kowloon Canton Ratway Comporaton KSL GSA-5100—E1A & Associated Services
Contanunation Assessment Report & Remediation Action Plan

1. INTRODUCTION

1.1 Background

Ove Arup & Partners (Arup) was conunissioned by Kowloon Canton Railway Corporation
(KCRC) to undertake an Environmental Impact Assessment (EIA) of the proposed Kowloon
Southern Link (KSL).

The proposed KSL project is classified as a designated project under Schedule 2 of the
Environmental Impact Assessment Ordinance (EIAQ). Pursuant 1o Section 3(7)a) of the EIAO.
EPD issued to KCRC a study brief (ref: EIA Study Brief No: ESB-097/2002 dated March 2002)
Mo carry out an EIA study.

A preliminary assessment of the environmental issues of the proposed project and a study of the
pros and cons of the 4 alignment options were provided in a Preliminary Project Feasibility Study
of KSL completed in 20017 %3] Land contamination impact is one of the issues to be addressed
in the EIA study. An assessment shall be conducted prior to construction of the KSL alignment
Lo assess any potential land contamination.

Legislation and non-statutory guidance for carrying out land contamination assessment is
provided in the following:

- . " . e . 4
» Technical Memorandum on Environmental Impact Assessment Process (TM-EIA) P

¢  ProPECC PN 3/94 — Contaminated Land Assessment and Remediation ! (hereafter called
“ProPECC PN 3/94™): and

» Guidance Notes for Investigation and Remediation of Contaminated Sites of Petrol Filling
Stations. Boatyards. and Car Repair/Dismantling Workshops ! (herealler called “EPD's
Guidance Note™).

The Contamination Assessment Plan (CAP) was agreed-in-principle by EPD. Site investigation
works were carried out between 29 October 2002 and 28 February 2003 by Lam Geotechnics .td
(LAM). This Contamination Assessment Report (CAR) and Remediation Action Plan (RAP)
summaries the following issues:

» Contamination assessment programimne;

* Investigation procedures and methodologies:

* Analytical results of soil and groundwater samples:
* Scope of any remedial work required; and

* The particular health and safety requirement that may be required during the works.

1.2 Alignment Description

KCRC proposes to construct and operate a new railway line with one new railway station as
shown in Figure 1 to improve the accessibility to Tsim Sha Tsui (TST) and West Kowloon
districts. The proposed 3.7km underground KSL will connect the new KCRC East TST Station
to the current West Rail (WR) terminus at Nam Cheong Station, with its alignment running under
Salisbury Road, Canton Road and West Kowloon Reclamation area. Upon KSL's completion.
the WR train service will terminate at Hung Hom.
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1.3 Contaminants of Concern

Site appraisals have identified TST Fire Station. the former shipyard sites within the West
Kowloon Reclamation. Canton Road Government Office and Tai Kok Tsui, petrol filling station
at the intersection of Kok Cheung Street and Pok Man Street (under Skyway House), and the
factory building at Sham Mong Road as potential contamination areas. The types of waste
associated with these activities include:

* Inorganic agueous wastes. such as spent acid/alkaline solutions and other solutions with
metals (including cadmium. mercury, chromium. and copper), associated mainly with the
processes of the printing. publishing and metal industries:

*  Organic liquids and sludges, such as halogenated and non-halogenated solvents and paint
residues involved in the machinery manufacturing trades: and

o Perroleum (with lead in the past) and oils, which are commonly used in vehicle and
shipyard/dockyard maintenance and petrol filling station.

2. PROCEDURE OF LAND CONTAMINATION ASSESSMENT

2.1 Sampling Time and Locations

Site investigation works were carried out by L.AM between 29 October 2002 and 28 February
2003 1™ * " Five drillholes were excavated and drilled for soil and groundwater sampling in
accordance with the CAP for KSL ! and agreed on site with KCRC’s and the Engineer’s
supervisory staff. The actual locations are shown in Table 2-1 and Figure 2.

Table 2-1: Sampling locations

Drillhole reference Proposed driillhole location in CAP Actual drillhole location Ground level
Easting (m) Nerthing (m) Easting (m) Northing (m) {mPD)
KSD100/DHEPZ052 835341 818059 835337 818061 418
XSD100/DHEQ56 835293 818131 835290 818136 3.71
KSD100/DHO63 835241 818274 835264 818264 3.93
KSD100/DHEPZ113 834521 820078 834518 820085 3.58
KSD100/DH120 834306 820413 834317 820394 12.46

Note:
The driltholes represent the follow locations:
KSD100/DHEPZ052: Tsim Sha Tsui Fire Station
KSD100/DHEDSS: West Kowloon Reclamation
KSD100/DHO63: Ex-government dockyard at Canten Road Government Office
KSD100/DHEPZ113: Petrol filling station under Skyway House and Factory building at Sham Mang Road
KSD100/DH120: Ex-shipyard sile in Tai Kok Tsui

In each drillthole except KSD100/DHI20. soil samples were obtained at depths of 0.5m. 1.5m.
3.0m and thereafter at approximately 2 to 3m depth intervals. The exact locations and depths for
sampling are determined by the on-site Contamination Specialist.

For Drillhole KSD100/DHEI20 located at Nam Cheong Park. the top 10-12m depth of fill
malerials were brought in recently by the West Rail Project after site formation for West
Kowloon. Since reclamation, there is no change of landuse and there are no industrial activities
carried out within the Park. Potential contamination from the ex-shipyard site in Tai Kok Tsui

Gilenviprojecii2357 e pors\CAR23573-CAR4.doc Page 2 Ove Arup & Partners Heng Kong Ltd
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should be confined to the marine deposit layer below 10-12m. Hence. soil samples were
collected at depths after 12m below ground level.

2.2 Analytical Parameters

All soil and groundwater samples were analysed by a HOKLAS accredited laboratory for the
following testing parameters:

* Dutch List Metals, including Arsenic (As), Barium (Ba). Cadmium (Cd). Chromium (Cr).
Cobalt {Co). Copper (Cu). Lead (Pb), Mercury (Hg). Molybdenum (Mo), Nickel (Ni). Tin
(Sn) and Zinc (Zn);

o Total Cyanide (Total CN),;

o Sulphates;

e Total Petroleum Hydrocarbon (TPH):

* Dioxins (for Drillholes KSD100/DH063 & KSD100/DH120 only)
s  Benzene, Toluene, Ethylbenzene and Xylene (BTEX); and

o Polyaromatic Hydrocarbons (PAHs).

S
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4. ASSESSMENT CRITERIA
44 Soils
The results of soil analysis were compared with Dutch “B™ Values as given in ProPECC Note Sy

PN3/94™ as this level had been adopted as the remediation target in most cases in Hong Kong.
However. there is no criterion for dioxins and furans (i.e. Polychorinated dibenzo-p-dioxins and
dibenzofurans (PCDD/PCDF)). The United State Environmental Protection Agency (USPEA)
criterion of Ippb TEQ (Ing/g. Toxicity Equivalent Unit) is therefore adopted as the assessment
criterion. This criterion has been used as the remediation target for residential sites in the USA P
and in another approved EIA study !l R

4.2 Groundwater
The Dutch ABC Values for groundwater are based on the use of groundwater for potable supply. .
As this is rarely the case in Hong Kong. the Dutch B Values are not necessarily appropriate for -
assessing the requirement of groundwater remediation, particularly within urban areas where
there may be numerous diffuse sources of historical contamination within the vicinity. £
An assessment ts therefore based on the Dutch C Value as a screening tool. followed by a risk
assessment approach where elevated concentrations of contaminants are present. o
3. INTERPRETATION OF RESULTS o
5.1 Soil Contamination

N

A total of 33 soil samples have been collected from 5 drillholes. All the soil samples collected
arc within the vertical excavation extent for KSL construction. Results indicate that all soil
samples are below the Dutch B levels except 1 soil sample collected from KSD100/DH063. of P
which the lead concentration exceeded the Dutch B level but within the Dutch C level. The :
analytical results exceeding the Dutch B Levels are given in Table 5-1 and for all soil samples are

detailed in Annex 2. (M\’
Table 5-1: Summary of soil samples exceeding Dutch B Level
Drilihole reference | Depth | Contaminant | Concentration DutchB Limit | DutchCLimit | Exceedance P
(mglkg dry soil) | (mglkg dry soil) | {mg/kg dry soil) e
KSD100/DH063 1.5m Lead 220 150 600 >Band<C

The nature and distribution of the contaminated soil samples indicate that contamination is
present at discrete hotspot. The finding is supported by the pattern of landuse on this site. which M
involved ex-dockyard of the Marine Department and typhoon shelter. Analytical results suggest
that contamination is not spatiafly continuous. and is generally limited in depth.

However. it is Government policy that soils containing contaminants in excess of the Dutch B
Levels should be remediated. Details of the soil remediation method and the disposal criteria of
the contaminated soils are described in Section 6.

R
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5.2 Groundwater Contamination

Groundwater samples were taken from 5 drillholes. Results indicate that 4 groundwater samples
exceed the Dutch C. The analytical results exceeding the Dutch C Levels are given in Table 5-2.

Table 5-2: Summary of groundwater samples exceeding Dutch C Level

Drillhole reference Depth {mba) Contaminant Concentration {ug/L) Dutch C Limit {ugiL)
KSD100/DHEPZ052 8.0m Copper 20 200
Lead 210 200
KSD100/DHEDS3! 6.5m Copper 40 200
Mercury 25 2
KSD100/DHO63 3.0m Copper 400 200
Copper 330 200
KSD100/DHEPZ113 6.5m Lead 216 200
Mercury 29 2
Notes:

(n Accerding to the record for Drillhole KSD100/DHE0S6 (see Figure 2), there is distributed marine deposit starting from
approximately 5.5m deep. The on-site Contamination Specialist decided to take soil samples at 0.5, 1 and 3m deep.
This drillhole was backfiled after sampling. However, the amount of groundwater callected before backfilling of the
borehole was found to be insufficient for the required analytical testings. As such, groundwater was collected at an
adjacent Drillhole KSD100/DHE 053 835327m easting and 818111m northing) as determined by the on-siie
Contamination Specialist.

The groundwater analytical results indicate occasionally elevated concentrations of metals
including copper. lead and mercury. Such results are not considered unusual for groundwater in
urban areas, where there are numerous potential diffuse sources of contamination. There was no
indication of gross contamination of groundwater by organic compounds, and no free product
was observed in any of the samples or drillholes. The analytical results for all groundwater
samples are detailed in Annex 3.

5.3 Risk-Based Screening Level for Groundwater

Risk-based screening levels (RBSL) for groundwater contaminants exceeding the Dutch C Levels
have been calculated using equations given in ASTM E 2081-00: “Standard Guide for Risk-
Based Correction Action™ (hereafter called “ASTM E 2081-007). These formulas are used for
calculating the ingestion of groundwater. Any of the sampling result also exceeded RBSL.
remedial action for groundwater shall be considered.

The construction workers would likely be exposed to groundwater via accidental ingestion.
However. the absence of volatile and semi-volatile organic compounds in the groundwater
indicate that there is unlikely any risk of exposure via vapour inhalation of groundwater
contaminants. As all the underground alignment and station facilities are enclosed in concrete
structure. it 1s not anticipated that future site occupiers will come into contact with groundwater,

5.34 RBSL for Non-carcinogens

The RBSL for non-carcinogens is calculated as follows:

RBSL {Non-carcinogens in GW) = THO x Rng xBW x ATH x 365
IRxEDx EF

Where:

THQ = Target Hazard Quotient for chemical (unitless) = 1

G:lenwviprojecti2357 reponisiCAR\23573-CAR4 doc Page 6 Qve Arup & Partners Hong Kong Lid
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RID, = Chronic Oral Reference dose (mg/kg-day) (chemical specific)

BW = Body Weight (kg) = 60 (conservative assumption for local adult male)

AT, = Averaging time for non-carcinogens (years) = ED = 5

IR = Water Ingestion Rate (Lire/dy = 0.02 (average daily water

consumption/100)

ED = Exposure Duration (years) = 5 (conservative estimation of duration of
construction)
EF = Exposure Frequency (days/year) = 312 (conservative assumption of 6
days/weck. for 52 week/vear)
53.2 RBSL for Carcinogens

The RBSL for carcinogens is calculated as follows:

RBS1. (Carcinogens in GW)y = Risk x BW N ATE X 365
S x IRXED x EF

Where:

Risk = Target excess individual lifetime cancer risk (Upper range value (TRu) is
adopted for worse case assumption) (Unitless) = 0.0004

BW = Body Weight (kg) = 60 (conservative assumption for local adult male)

ATe = Averaging time for carcinogens (years) = 70

SFo = Carcinogenic slope factor - oral (mg/kg-day)” (carcinogens specific)

IR = Water Ingestion Rate (Litre/d) = 0.02 (average daily water
consumption/100)

ED = Exposure Duration (years) = 5 (conservative estimation of duration of
construction)

EF = Exposure Frequency (days/year) = 312 (conservative assumption of 6

days/week. for 52 week/year

The actual rate of accidental water ingestion recommended in ASTM E 2081-00 is 21/day. which
is likely to be considerably less in practice than the figure 0.02L (20ml) adopted. Therefore, it is
considered that the above parameters are sufficient to give a conservative assessment.

5.3.3 Determination of RBSL

Table 5-1 gives the RBSLs for each contaminant. Specific values for the sources of reference for
individual factors are given in Annex 4.

Table 5-1: Risk Based Screening Levels for selected contaminants in groundwater

Contaminants | THQ | Risk RiD, SFo BW | ATn | AT IR ED EF RBSL (mglL)
Copper 1 - 0.005 - 60 5 - 0.02 5 312 17.5
Lead - .0004 -- 0.28 £0 -- 70 .02 5 312 70.2
Mercury 1 - 0.0001 - 60 5 -- .02 5 312 0.351
Gilenviprojecti2357 3vreporis\CAR\23573-CARA dog Page 7 Ove Arup & Partners Hong Kong Ltd
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Since none of the samples exceed the calculated RBSL for the site. remedial action for
groundwater is not considered necessary.

6. REMEDIATION ACTION PLAN

6.1 Remediation Objectives

The remediation scheme for the site should:

* Ensure that development of the site does not pose unacceptable risks to human health;
¢ Safeguard the quality of the wider environment;

» Beachievable within the time constraints of KSL: and

* DBe cost-effective,

At the 5 locations, only drillhole KSDIOO/DH063 is detected to have excessive lead
concentration and required to be remediated. The remediation scheme is thus designed solely to
clean up the lead contaminant at this drillhole.

6.2 Estimation of Contaminated Soils

The volume of material affected by contamination is calculated by assuming that the material
requiring remediation is contained within a 7m diameter of the drilthole location. which has
already in contact with the railway alignment. The vertical extent of contamination is reflected
from analytical results of the soil samples. Where a sample is identified as contaminated, the
depth of contaminated soils is assumed to extend 0.5m above and below the contaminated
samples.

The volume of the contaminated materials is therefore estimated in accordance with the above
assumption. The affected areas are summarised in Table 6-1 and shown in Figure 3, together with
the depth to which contamination is believed to extend. and the volumes of material that requires
remediation.  From the result, there is no evidence of contamination exceeding the Dutch B
Levels in samples taken below the estimated maximum depth of the contaminated soil layer as
shown in Table 6-1.

Table 6-1: Estimated volume of soil requiring remediation

Drillhole reference Depth of layer of contaminated Estimated Yolume requiring
50il (mbgl) remediation {m3)
KSD106/DHO63 10-20 B
6.3 Remediation Method
6.3.1 Remedial Options for Metal Contaminated Soils

Metals can be separated or removed but cannot be destroyed. Hence. the techniques available for
soll contaminated with metal are therefore generally limited.

For the area of metal contamination. the potential remedial options are
“Solidification/Stabilisation”™ or “Excavation and Landfill Disposal™. It is not considered that

Genviprojech2357 3veports\CAR\23573-CAR4.doc Page 8 Ove Arup & Partners Hong Kong Ltd
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techniques such as “Soil-Washing™ or “Physical Separation™ are appropriate to a site where
contamination is present in small discrete hotspot. The advantages and disadvantages of each
method considered are described in Table 6-2.

Table 6-2: Potential remediation methods for metal contaminated with soils

Methods Advantages Disadvantages

Excavation and » Minimal disruplion to programme
Landfill Disposal

Use of landfill voird space

» Low cost » Transport of contaminated material required
= No specialised plant or equipment required
* No ¥rials required

» No unceriainty regarding treatment

effecliveness
Solidification and « Ensure the contaminants of the disposed * Possible need for speciatised plant or
Stabilisation malerial will not be leaked to form equipment

contaminated feachate « Disruption to project programme

» Field trials required for establishing

performance parameters

Stabilisation/Solidification can be a potentially valuable method in dealing with large volume of
contaminated material and hence avoiding use of valuable landfill space. However. it is
considered that in the current case the expense and delay necessary to implement this option is
not justified considering the volume of material requiring remediation.

6.3.2 Selection of Remediation Method

The remedial options such as bioremediation. soil vapour extraction. soil washing.
stabilisation/solidification or other in-situ treatment method may require mobilisation of
specialised plant and field trials. which may entail considerable extra cost and delay and may not
necessarily be cost-effective where volumes of contaminated material are small.

In accordance with ProPECC PN 3/94, landfill disposal method should be employed only where
there is very localised contamination of the site and the quantity of excavated material requiring
disposal is small. It is considered that these conditions are satisfied for the KSL assessment as
localised hotspot of contamination with dominant of metal contaminant is detected in this site.
Therefore, “Excavation and Landfill Disposal™ is considered as the most effective remediation
method.

Disposal 10 landfill requires that the material does not exceed the standards for Toxicity
Characteristic Leaching Procedure (TCLP) testing as outlined in EPD’s Guidance Note. The
TCLP testing has been conducted and the testing results are given in Table 6-3. Results indicate
that the contaminated soil (i.e. 1.5m of KSL100/DH063) complies with the landfili disposal
criteria as given in EPD’s Guidance Note. and therefore. the contaminated soil could be disposed

of at landfill and no pre-treatment is required. Detailed TCLP testing results are given in Annex
2
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Table 6-3: TCLP testing results for KSD100/DH063 at 1.5m

Parameters TCLP testing results (ppm) TCLP limit (ppm)
Cadmium i <1 10
Chromium <1 50
Copper <2 250
Nickel <1.5 250
Lead . ‘ 12 o0

| dinc 1 <10 250
Mercury <1 1
Tin <2 260
Silver <2 50
Antimony <2 150
Arsenic <2.5 50
Beryllium <1 10
Thallium - <{.08 50
Vanadium <4 250
Sefenium <1 i
Barium <2 1000

7. SPECIFICATION FOR REMEDIAL WORKS

71 Excavation and Disposal Methodology

Prior to remedial works commencing. the area required remediation should be clearly marked out
on site and the surface levels recorded. Excavation of contaminated material should be
undertaken using dedicated earth-moving plant that should be thoroughly cleaned (e.g. jet-
washed) following completion of excavation works.

An area extending to 3.5m radius from the sample location should be excavated to the depth
given i Table 6-1 (i.e. a circular area of 7m diameter centred on the drillhole location). Where
the overlaying clean material is uncontaminated, it should be removed and stockpiled adjacent to
the excavation until the specified depth is reached.

Excavated contaminated soils should not be stockpiled on site, but should immediately be loaded
onto trucks and taken to the chosen landfill site. All trucks carrying contaminated material should
be adequately sheet covered to prevent dispersion of contamination on the way to the landfill site.

Although the contaminated soils is situated above the groundwater table. due to the fluctuation of
the groundwater table. the remediation contractor should pay attention to the selection of suitable
groundwater lowering schemes and discharge points if the contaminated soils is situated below
the groundwater table during the excavation. The remediation contractor should also obtain a
valid Water Pollution Control Ordinance (WPCO) discharge licence from EPD where applicable.

The remediation contractor should carry out the remediation works in accordance with the
procedure set out in Section 7.2 of EPD’s Guidance Note and other Ordinance relevant to the
works.

The entire remediation programme should be supervised by an on-site Decontamination
Specialist (to be appointed by the Contractor), who should have at least 7 years experience in
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Kowloon Canton Raiway Corporation KSL GSA-5100—EIA & Associated Services
Contarmination Assessment Report & Remediation Action Plan

contamination assessment or decontamination. All relevant method statements prepared by the
remediation contractor should be reviewed and approved by the Decontamination Specialist
before proceeding with the works.

7.2 Compliance Testing

Following completion of excavation to the specified depth. at least one sample from the base of
the excavation and three samples evenly distributed along the boundary of the excavation shall be

taken lor carrying out the compliance testing. The compliance testing requirements are shown in
Table 7-1.

Table 7-1. Requirements for compliance testing

A

Locations Testing Requirement Acceptance Criteria

KSD100/DHO63 Lead Dutch B Level

If the analysis indicates continued presence of contamination. the excavation shall be extended a
further Im depth or wide with material disposed of as described above. and a further sample
taken for compliance testing. The process of excavation. sampling and compliance testing should
continue until all contaminated material is removed. The excavated hole should then be backfilled
by using suitable clean fill material.

7.3 Protective and Safety Measures

The conlaminants present on the site are at relatively low levels. and are not expected to pose
sertous acute health risk to the site workforce. However. it is good practice 1o ensure that
remediation workers are adequately protected to ensure that there are no signilicant residual risks.
The following health and safety precautions are therefore recommended:

» Personal Protective Equipment (PPE) such as safety hat. chemical protective gloves, masks
eye goggles. protective clothing (upgraded if contact with contaminated material cannot be
avoided) and protective footwear etc. must be provided to staff, which would be involved in
the remediation work. No works should be allowed without the suitable PPE.

* Workers should inspect and check their PPE before, during and after use. In cases where any
of the PPE is broken. the worker shall stop work immediately and inform the on-site
registered safety officer. The worker is not allowed to re-start his work until the broken PPE
1s replaced.

» Hand washing basins or other washing facilities shall be provided in areas easily accessible to
all workers.

* Workers should always maintain basic hygiene standard (e.g. hand wash before leaving the
contaminated work zone). Workers shall also be responsible for cleaning and storing their
own PPE in a secure place before leaving the site.

» Eating. drinking and smoking must be strictly prohibited within the site areas.

It should be noted that these precautions are additional to any other health and safety
requirements that will apply on the site such as those requiring protective footwear and headgear.

Glenv\projecti23573\reports\CAR23573-CARY. doc Page 14 Cve Arup & Partners Hong Kong Lid

ey,
& Y

£y

Ly,

7,
; 3

. w“'ﬂ-m,_\g

pE
» N

ey

i,

et
£




e
iz

g

Ry

Kowioon Canten Railway Corporation KSL GSA-5100—F1A & Assotialed Services

Contamiralion Assessment Report & Remediation Action Plan

REFERENCES

Environmental Impact Assessment Study Brief No. ESB-097/2002 dated March 2002.
issued by EPD

KCRC Final Environmental Impact Assessment Report (Updated) ~ Kowloon Southern
Link KSL-100 Preliminary Project Feasibility Study and Project Proposal dated July 2001
KCRC Final PPFS Report ~ Volume 2A — Text (Updated) Kowloon Southern Link KSI.-
100 Preliminary Project Feasibility Study and Project Proposal dated July 2001

Technical Memorandum on Environmental Impact Assessment Process (FIA Ordinance)
(TM-EIA). (1997), published by EPD

Contaminated Land Assessment and Remediation. ProPECC PN 3/94. (1994). published by
EPD

Guidance Notes for the Investigation and Remediation of Contaminated Sites of: Petrol
Filling Stations. Boatyards. and Car Repair/Dismantling Workshops. (1999). published by
EPD

Draft Environmental Field Work Report - KCRC Contract No.KAWS820 Ground
Investigation Works (Stage 1) of KSL dated 24 December 2002 by Lam Geotechnics Ltd
Final Land Contamination Report (Draft) - KCRC Contract No.KAWS20 Ground
Investigation Works (Stage 1) of KSL dated 24 December 2002 by Lam Geotechnics Ltd
Contamination Assessment Plan - KCRC GSA5100 Environmental Impact Assessment &
Associated Services dated February 2003

Agreement No. CE 15/99 Environmental Impact Assessment for Demolition of Kwai
Chung Incineration Plant (Final Report). CED Dated September 2001

Genviprojectt2357 Jreports\CAR23573-CAR4 . doc Page 12 Ove Arup & Partners Hong Kong Lid



“oaggns®

L

Kowloon Canton Raiway Comaration

KSL GSA-5100—E!1A & Associated Services
Contamingtion Assessment Report & Remediation Action Pian

ANNEX 1

LOG RECORDS OF
DRILLHOLES

Ghenviprojecii2357 3ireporis\CARI23573-CAR4 . doc

Ove Arup & Partners Hong Kong Ltd



HOLE No, KSD100/DHED53
— SHEET 1 of 4
Ea T AR v
PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWE20
E 835326.75 -
MACHINE & No. CS-6 N 818140.62 DATE from 1411102 to 18111102
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 4.29 mPD
o 8
” E3 @ o 3 % -
=4 To=] =® 2 & = o 2= o
E g £ . BE2F ; ; o | 2% Tests g S5l 5| E ] Description
Telan|e22™ S ) [¢] =] ] 23| oE e 2
oo | OB [E%B] F @ T | L& » eS|~ 83 |6
o sw PO L Y- Gre CONCRETE
- S F o.50 Brown (7.5 YR 4/4) mottied black, slightly
- = = 1 F clayey shightly silty fine 1o coarse SAND with
L - o some angular fine to coarse gravel sized
C 4 i E1.00 moderately strong 10 strong rock fragments
— E* 2 - {FILL)
o punt L
N 2, 31279 150
- [ - IR0 Soft, reddish brown (5 YR 5/4), silty sandy
o 5 - CLAY with gecasional angular fine Yo medium
2 = 4 2.29  2.00 aravel sized quartz and rock fragments (FILLY
C ' L Loose, fight brown (7.5 YR 6/4) and light
- F 5 50 reddish brown (7.5 YR 7/6) mottled biack,
- = 5 X clayey silty fine to coarse SAND with some
- [ angular fine 1o medium gravel sized quariz and
. 3 38{\;;] 6 L 2 00 rock fragments (FILL)
L BB 150t E 7 il
E & E 3.45 S
-4 o . F 400 B3R
- iy | O g
C N-3 R - 4.45
2 S
- 5 1107t F5.00
- 80 asls F 514 PR Sof, dark grey (7.5 YR 4/1) moltied black
- - 5.45 RRERS spatted while, shghtly sandy sitty CLAY with
- 12 o occasional angular to subangular fine gravel
- . sized quartz fragments and occasional shell
F & 471 Es.00 fragments (FILL-derived from Marine Deposit)
o 511 X
- e | (] ! - Toose, veddish brown (7.5 YR 776), shghlly
- N=9 I 6.45 clayey slightly silty fine to coarse SAND with
" = M N some angular to subangular fine gravel sized
o o % quartz fragments (FILL)
-7 C 7.00 '
- 50 35bis E ® - S
E ® " 7.45 2
:_8 22, 7 - B.OD R
- ! 1,12.3) D -
- n= - 18 : 8.45
) F o
3 55 E1bis 19 _—9 00 g s
s E 2 945 :
- 10 F10.00
} - | REMARKS
g SMALL BISTURBED SAMPLE v STANDARD PENETRATION TEST LOGGED C.M.Ting 1. Inspection pit excavated to 3.00m depth.
7 PISYON SANPLE -SITU VANE SHEAR TEST 2, Acoustic televiewer carried out at 28.50-33.62m depth.
UIEUNDISTURBED SAMPLE | PERMEASAITY TEST DATE 19/44/2002 | 3. Water sample carried out at 5.44m depth when the
U100 UNDISTURBED SEMPLE 2 WPRESSION PACKER TEST drillhole was at 5.14m depth.
MAZIER SAVPLE 3 PACKER TEST CHEGKED L.S.McGlen | 4- Standpipe instalied to 24.50m.
] SPT LINER SONLE a - ™ 5. Temperature Monitoring carried out at 24.50m depth.
A viTER S B casranonweL Te DATE  22111/2002

Lam Geotechnics Limited

Office; Z57F Word Trade Cenlre, 2B0 Gloucester Rd,, Causeway Bay, Hong Kong,
Laboratony; 26/F., Un 3, Honowr Ind. Gentre, Mo, B. 5un Yip St, Chatwan, Hong Kong.
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lLam Geotechnics Limited

-Fax 2882 - 3331

-Office; 23F World Trade Centre, 280 Gloucesier Rd., Causeway Bay, Hong Kong.
‘Laboralony. 26/F,, Unit 3, Honowr Ind. Centre, No, 6. Sun Yip SL, Chaiwan, Hong Kong.
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HOLE No. KSD100/DHEDS3

! : SHEET 2 o 4

PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
\‘5%?;@”‘5
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWE2D
e E 835326.75
“g‘w”:j MACHINE & No. CS-6 N B18110.62 DATE from 14111102 to 18111102
_ FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 4.29 mPD
'&»-a.a&m;
% g
4 2% @ o S E .

S oz = b = 5 2 8= 2
Lo ,,—? é § @ BE% ; ;; o 3 ] Tesls 2 é S %E g § Description

Y = ) I e

T |5s |SEEws| R | 8| & | &E s 28|88 |5

_ r ] Yiin U 21 3 10.00-11.00m: medium dense

. » M7 10.45
- . 22 -

\‘*m.,w‘;i [ o

E 19 -6.71 11.00
3 88 3%k s - 4= 1] Light grey {7.5 YR 7/1) matiled yellow, clayey
L F11.45 |0 sifty fine 1o coarse SAND with occasionat
“ L 24 L 2k angular to subangular fine gravel sized quanz
N o fragments (ALLUVIUM}
; F 12 2.7 F12.00 :
o4 F 12 10 D 2 : Firm, light grey (7.5 YR 7/1) mottled yellow,
- u Ha2s L4245 i slightly sandy clayey SILT with cccasional
- = 26 C -1 angular to subangular fine gravel sized quartz
. . . - [q_j- A fragments (ALLUNVIUM)
Lo 13 71871 F13.00 11 11T ’
- 160 - 14 ¥ | Edremely weak, reddish brown, completely
- - 3 decomposed medium grained GRANITE (SHiff,
o a slightly sandy clayey SILT with occasional fine
H ; o o . gravel sized quariz fragments)
I XV 20| -0.81 FI4B 1
- s 2 - -] YV | Extremely weak, red motlied white and
E Na2z L1455 brownish grey, complelely decomposed medium
sk - 0 - grained GRANITE (Stiff, slightly sandy
i r " - SILT/CLAY with occasional fine gravel sized
15 3 -10.71 F15.00 |- 3 quartz fragrments) -

. - 70 - ~3-1] V | Edremely weak, yellowish brown mottled white
i3 F o = and black, completely decomposed medium
- C u : grained GRANITE (Slightly clayey silty fine to

n r coarse SAND with some fine to medium gravel
C 3.05m » sized quartz and granite fragments)
T 5 [ 18:00 s2|.11,61 (1698 155K
[ 2.40m Y 1) 3 - T V | Exremely weak, brown mottied white and black,
- L S Pw |o08:00 N=28 -16.55 |- completely decomposed medium grained
S W 1S5 - 34 u E1 ) GRANITE (S!iff, clayey sandy SILT with

) - o M+ o | . j- - occasional fine gravel sized quartz fragments)
{ 1718 - £17.00 19 34 3
o - 100 o I i ‘T

C C :1 1=
L C F _-I- I°}
S 18 % r18.00 - =
: ! T 18,55 11 1
- N-'43] - 38 o ,l_d - ]
.19 ag)14.71F19.00 4 381 .
- 100 ? - ol o] VAIV]  Extremely weak to weak, yellowish brown
; - / o 5245 moliled white and black, completely to highly
C / r =] decomposed medium grained GRANITE
S - % - “vj-; (Slightly clayey slightly silty sandy fine to coarse
- - . i ock fragment
C op / £20.00 oo Lol GRAVEL sized weak 1 gments)
: i e | ow TEST REMARKS
L SMALL DISTURBED SAMPLE STANDARD PENETRA .
g LOGGED C.M.Tin

- B roovsume V' PVSITU VANE SHEAR TEST ==

) D UTB UNDISTURBED SAMPLE I PERMEABLITY TEST DATE 19/14/2002
{ UIODUNDISTURBED SAMPLE. & WPRESSION PAGKER TEST
S MAZEER SAMPLE 3 PACKER TEST CHECKED L3.McGlen

F .
0 swroemsons 2 reEomTERTR DATE  22/11/2002
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HOLE No. KSD100/DHEDRS3

DRILLHOLE RECORD

SHEET 3 of 4

24.00-24,10m: slightly clayey slighlly sity SAND
with some angular fine to medium gravel sized N

24.55 quartz and rock fragments oo

z

[

-
PR
Hers
L[]

2

-20,71

N
n

METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWSB20
E 835326.75 o
MACHINE & No. CS.6 N 818110.62 DATE from 14111102 to 18M11/02 :
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 4.29 mPD oy
2 s
» > B @ o &
o8l o (222 2 o ::2 g 2 gt 2 Description S
E5] E se=| - o 2 Tests =] 25| S~ & S o5
S2| B |85 x | x| 2 |53 E |22|8E| & |® i
5 |S51Sws| 2 | 8 | B |E8 S 1£318%| 8 |5
C g, 04582010 R S TV A shest 2 ot d - A
F [ 2735 . E sy Extremely weak, brown motlled white, black and | "™,
u w3n T 42 £20.55 | 1% pink, completely decomposed medium grained Lo
- o : GRANITE (Slightly clayey silty fine to coarse
- C21.00 ; SAND with oceasional fine gravel sized quartz
?21 700 43 nia fragments) RN
- e
E 2 s 122,00 [ Y
- 15,10, 45 F22.10 i
i 11,13, -
C i;’i.;_?} s 522.55
- o ::,y,-vf%.u%‘
;_23 - o ;_23.00
F 24 F24.00
— 48 4
- {614 49 '24 10
- 23,26,
n %29 60)
-
-

0 3 ‘Eg B_I VIV]  Extremely weak to weak, brown mottled black
L © + K and pink, complelely to highly decomposed
3.45 -25.70 °B ¢ medium grained GRANITE {Slightly silty sandy
-8‘0'3 5 -22.80 ¢ f fine o coarse GRAVEL sized quarkz and weak
- 18 - 1)-21.53125.82 | & o rock fragments)
263 Zom] 96 | T8 1 %8 | 87 w |21.76£26.05 [+ ] ¥ | “Siong, pinkish grey spofiad Black, sightly £
N : 93 52 £26.10 ‘c:gB_I, VIV | decomposed medium grained GRANITE with L
- = L26.80 |2 + k closely spaced, rough undulating, imonite o
- Foe an (o + stained joints, dipping at 657-75* -
8 - 2090 |5 F ; CORESTONE) — N— e,
o Tty - Extremely weak to weak, brown mo i 3
3"27 T (a7} vE: 155 : m?o'nmm 54{-22.76 :27'05 D_E_) b T completely o highly decomposed medium .
- : wowwn% - LT grained GRANITE {Slightly silty sandy fine to
- 230202741 4. " coarse GRAVEL sized quartz and weak rock
- 100 %9 59 - ﬁ -ég.;li :fi.‘“: +4,+ mg 1 oments) ’Mm"%
o &3 PR LR H—1 | Strong, red mottled white and Dlack, shightly £
‘[28 TR e e B T 2361127.60 - WAL decomposed medium grained GRANITEwith |
= . E -23.86 3838 L T4 | VIV R closely, oceasionally very dosely spaced, rough
E o E%ZJ ss|-o411f28.30 % °| [ 1 lptanar and undulating, imonite and manganese .
L + 5020mm, 56 78.45 | - oxide stained joints, dipping at 0°-10° S
- 1000mm | - ViV | HCORESTONE) 2!
o -24.591-28.88 7.41-27.46m; no recovery inferred to be
29 o5 | 73 73 RI T F P m letely to highly decomposed GRANITE (
[ 30 ] 3 ++ 14 Moderately strong to strong, reddish brown o
- 2943 - + mottled black, moderately to slightly 3
- 100 | 100 | G0 - +, + decomposed, medium grained GRANITE with
o 2% F "+++ very closely to closely spaced, rough
- 20 l o -t undulating, imonite and manganese oxide }
| SMall DISTURBED SAMPLE l STANOARD PENETRATION TEST LOGGED C.M.Tin REMARKS
H rerovsues V' BLSITU VANE SHEARTEST 2
B woosmrsmsine T rovesumrest DATE  19/11/2002
VI UNDISTURBED SAMFtLE g BPRESEION PACKER TEST
MAZIZR SAMPLE 8 packerTEST CHECKED LS.McGlen
0 srinersome M rerovETERTP
2\ WATER sanrLE S osSERVATION WELL TP DATE 22114/2002 P
-Office: 23/F Workd Trade Centre, 280 Gloucester Rd, Caxsewnry Bay, Hong Kong f‘ BN

-Laboratory. 268/F., Uni 3, Honour Ind, Cerrre, No. 6. Sun Yip St, Chatwan, Horg Kong.
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- | DRILL L E HOLE No. KSD100/DHE0S3
R B
R o SHEET 4 of 4
PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
x-twﬂa;
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWS20
. E 83532675
i‘m- ,—V MACHINE & No. CS-6 N 818110.62 DATE from 14/11/02 1o 1811102
. FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 4.2 mPD
(.
TE 3
@ > . =8
@ bw ° L 41 B E P
& cg=sf &® S = 5 2 2= o
i ;E: g g 5EE ; 3 s 2 x Tests s g2 s _ g s Description
LA EClanflln o %] [« =] & 2z| 5k & i
On | Ow [S8%| = 7] € juwk 0 o |o 2 | o
o 1 F T ++ stained joints, dipping at 6°-10* (CORESTONE;)
. - X F 4 27.46-27.55m: moderately weak, brown,
s\w ;b : m r -+ moderalely decomposed
it N - _+ ++ 27.68-27,90m: no recovery inferred to be
u T8 . F30.90 1 4 ' ¢ completely to hichy decomposed GRANITE |
) - 3.55m | 99 g5 a5 J - o+ Strong, pinkish red spotied white and black,
; g 08:00 n | + ++ sfightly decomposed medium grained GRANITE
Yoot L o K% L + T with closely spaced, rough undulating, imonite
r = 08 - F,+ and manganese oxide stained joints, dipping at
.- e - |+ ++ 0"-10" and 70°-80" {CORESTONE)
o " 30 \n o + '+ 28.15-28.40m: weak, brown motiled white and
D B - -+ black, highly decomposed medium grained
S’ F Fow - [+, T+ GRANITE (Fine lo coarse GRAVEL with
- 46 X L3246 4 T loccasional cobble sized weak 1o moderately
o 1001 300 | 160 4 u Foook lveak rock fragments)
S0 F r _+++ 128.40-28.88m: no recovery inferred to ba
L4 b33 2 o + comptetely to highly decomposed GRAN|TE
e - - s Sirong, pinkish red and pinkish grey spolted
u o |+ 47 while and black, slightly decomposed medium
_ C v r33.56 [+ ' + grained GRANITE with medium to widely,
{ L 100 [ 00 | 100 = - -+ occasionally closely spaced, rough and smooth
Y | 2.45m = - _+++ planar, limonite and manganese oxide stained,
.34 18:00 1 1287813407 | 4+ 4 chlorite coated, kaolin {<1mm) infilled joints,
o il dipping at 45°-55° and 60°-70"
. » » \ga.sa-ao.som: medium lo coarse grained
N L ranite
o - o End of investigation hole at 34.07m
35 r
. F 36 -
el F :
B :
St Foas o
.39 il
. - 40 »
k‘x | I SMALL DISTURBED SAMPLE 1 STANDARD PENETRATION TEST RE KS
= = LOGGED C.M.
- B tsronsaee V' BLSITU VANE SHEAR TEST GGED CMTing
Z UTEUNDISTURBED SAMPLE. | PERMEASILITY TEST DATE F9/1112002
B siouwosmmsepsams  §  nenession PACKER TEST
St MAZIER SAMPLE 3 PACKER TEST CHECKED L.S.McGlen
-~
g SPTLRER S o FEowsERT DATE  22/11/2002
WATER SAMPLE [0 OBSERVATION WELL TP e

-Tet 2882-3939 -Fac 2882 - 3331

Lam Geotechnics Limited

-Office: Z3/F World Trade Centre, 230 Gloucesler Rd., Causeway Bay, Hong Kong.
Laboratory: 26/F,, Unit 3, Honour Ind. Centre, No. 6. Sun Yip 5L, Chatwan, Hong Kong.
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HOLE No. KSD100/DHEQOS6
DRILLHOLE RECORD
3 . SHEET 1 of 3 -
PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link Pt
METHOD  IP+W+RC CO-ORDINATES ’ CONTRACT No. KAWS20
E  835290.49 O
MACHINE & No. €S-8 N 818136.29 DATE from  08/41/02 Yo 12/11/02 ’
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 371 mPD Sy
BT 8
o i,
2 ‘;‘, -E o 2 g 3 E E . 2 %
= sl & B B 5 = o= = B o Description
S8 |%a(255 5 | 5|8 |88 ™| £ |32 5E| & |3
Ooc |O® jTwB)l F 73 e | L E “ xiio at a
oY Sw 35—ty ~Grey CONCRETE AT
o o I 0.50 Reddish brown (2.5 YR 5/4}, clayey very sity )
g -t e fine 1o coarse SAND with some angular fine to
o - F medium grave! sized quantz and rock fragments
1 8 2| [0 i .
o &, - ; }
s 5 C1.50
L i ) -
o S C -
-2 Q"’z'. 4 5_2'00 1
- . s|.1.21 F250 e
: o Soft, reddish brown {2.5 YR 5/4), slightly sandy £
- - silty CLAY with occasional angular to R
3 1601s 0.71 300 subangular fine to medium gravel sized quartz
r 0 N nd rock fragments (FILL) :
N 350 Loose, brown (7.5 YR 4/4), slightly clayey silty T,
o R2. - fine to coarse SAND wilh occasional angular I
- 1.1.1.2) r toses fing to medium grave! sized quartz and rock
» H=s .0.2a ¥ 389 fragments (FILL) .
o 0 400t 2 Brown (7.5 YR 474} mottled whils, shightly sity
o - sandy angular to subangular fine to mediom
- 3 obis £0.79 ¢ 450 GRAVEL sized quartz and rock fragments
F 3.05m 3 \(FILL)
L = 18:60 1.29 F 5.00 Firm, brown {7.5 YR 4/4), slightly sandy sitty
FTTN 2.40m |73 29045 — - CLAY with occasional angular to subangtilar
= 08:00 » fine gravel sized quartz and rock fragments
- Q «1.79 o 5.50 FILL)
o st B2, - - B 1 Dark grey {4/) mottled black, slightly clayey
C O sw l 1223) slightly silty fine to coarse SAND with some —
- 6 ©l_san n=2 -2.28 angular fine to coarse gravel sized quariz and L
R Pwr 38 290ls moderately weak to moderately strong rock S
o : ragments {FILL)
C -2.79 Soft, dark brown (7.5 YR 3/2), slightly sitty
- 0 38bis " slightly sandy CLAY with occasional angular to oy
F 7 g} -3.29 | 7.00 \ i
_ 40 48bis N
E L Dark grey (4) motlled white, clayey silty fine to )
- B3 C 7.50 medium SAND with occasional angulas fine Fae
C 44T - gravel sized quartz and rock fragments and
- N8 - gaa omé shell fragments (DISTURBED MARINE
-8 : EPOSIT?)
- 0 63bis - -
- N Dark grey {4/) motiled white, shghlly sandy e,
o r angular fine fo coarse GRAVEL sized sh'osr;..g;3 ) T
o 4Sbls o ranite and asphait fragments with many :
C > - Eagw(DlS'ﬂJRBED MARINE DEPQSIT?
.9 F 9.00 Medium dense, grey (5/) and brown (7.5 YR
C 65 ebls will 414}, slightly clayey slightly silty fine to coarse oy
- I SAND with occasional angular to subangular 3
» I 9.50 ne grave! sized quartz fragments
o 43, F DISTURBED MARINE DEPOSIT?
- 1 23547 E 005 Dense, light yellowish brown {10 YR 6/4),
10 {6 0 "
f | ‘
E SHALL DISTURBED SAVPLE v STANDARD PENETRATION TEST LOGGED C.M.Ting 1. Inspection pit excavated to 3.00m depth.
D PISTON SAMPLE P-SITU VANE SHEAR TESY 2. Water sample carried out ot 5.80m depth when the o,
UIS UNDISTURBED SAMPLE | PERMEABRITY TEST DATE 1644412002 | drilthole was at 29.69m depth. 4
UIOUNDISTURBED SMPLE. & RAPRESSION PACKER TEST et
MAZER SAMPLE B pacKERTEST CHECKED [.5.McGlen
D SFT LINER SAMPLE ; PEZOMETER TP N
£ WATER SAMPLE 8 cassToRvELTR DATE 1871172002 F

|Lam Geotechnics Limited |

Office: ZUF Worid Trade Certre, 220 Gloucester Rd., Causeway Bay, Hong Kong.
‘Laboralory, 26/F., Um 3, Honowr Ind. Centre, No, B. Sun Y St, Chatwan, Hong Kong.
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D LL HGOLE No. KSD10b/DHEODSSE
: SHEET 2 of 3
PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
METHOD  IP+W4RC CO-ORDINATES CONTRACT No. KAWS20
E 835250.4%
MACHINE & No. (S-6 N B18136.20 DATE from  08/11/02 to  12/44/02
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 3.71 mPD
BE 5
2 i3 e 3 | 3%
o? | o - e =2 a2 g = = 2 Description
S5 € 82E| o o o g Tesls o 3 E | B 5
ZEo|l2a|5en @ 5 T AaE 123 B
S5& (8% |S=s| 2 | 8| 2 | &8 3 |[22]18%1 38 165
- 45 Tz 30 . slightly clayey slightly sitty fine o coarse SAND
- wilh some angular to subangular fine gravel
- Boss 3 sized quartz fragments (DISTURBED MARINE
F 83 ) DEPOSIT?)
:_11 x| 729 B 10.50 - 10.95m: some shell fragments,
- gf_;, " 34 Medium dense, grey (6/) and light reddish
- H=15 brown (2.5 YR 6/4) motlled yellow, shightly
u 7o 35 clayey sfightly silty fine o coarse SAND with
- 3.20m 83 a3 u occasional subangular o subrounded fine
E 20 57| 829 12 00 grave! sized quariz fragments (ALLUVIUM)
- o 2i0m | 90 2bls 38 - Soft fo firm, light grey {7/) mottled yellow,
- 3 08:00 shightly sandy clayey SILT (ALLUMVIUM)
EN | -8.79 F12.50
= gz & a0 - { Extremely weak, red and reddish brown moltled
C - N=16 112.95 :_;"_.‘_a white, completely decomposed medium grained
C 13— 5 4 43,00 f52057 GRANITE {Firem 1o stiff, sightly sandy silly
- 100 42 3 r—] CLAY with oceasional fing gravel sized quartz
C - paypdl fragments)
E L Y
n - =t
I - =% —1t
C_ 14 F14.00 {=— 1 =]
- (s, - [14.10 [ir0]
[ 475,13 gyt
= N33 5 F14.55 ZF— 1
I B - =
- I = —
r.15 [13.00 | %2
E 100 46 " iruis
a X TR
C - b —rt
: I
r o Py
r 16 47 [16.00 { ==
- 7. 48 16.10 ___';_T
o T, L —1 =
- 13,35} 28 -16.55 7! !4
- N=50 - - SXBal
- . phi
E 47 o l=13.29F17.00 L0 .
o 100 - iy V Exiremely weak, brown and yellowish brown
o C bk o mottled white and black, completely
E X s decomposed medium grained GRANITE
3 L {Shightly ayey silty fine 1o coarse SAND with
- P occasional fine gravet sized quartz fragments)
- 18 51 [18.00 [
- “s, e F18.10 [
C l 2% £18.55 |
- N=75 - 53 TR
:_ i9 :_19.00
: / T
E g / F20.00 [T
t SMALL DISTURBED SAMPLE 1 STANDARD PENETRATION TEST ’ REMARKS
LOGGED C.M.T’ng
B eston s WV ReSITU VANE SHEAR TEST :
D U76 UNDISTUREED SAMPLE I PERMEASRITY TEST DATE 1611172002
' LHDO UNDISTURDED SAMPLE g INCRESSION PACHER TEST
MAZER SAMPLE B packerTEST CHECKED 1.5.McGlen
-~
[ sriven s o PEovETEeRTe DATE  18/11/2002
O WATER SAMPLE [0 O3ISERVATION WELL TP _—

Lam Geotechnics Limited

-Office: ZAF Workd Trade Centre, 280 (Glucester Rd,, Causeway Bay, Hong Kong.
-Laboratory. Z6/F., Unt 3, Honowr Ind, Centre, No. B. Sun Yip S§t, Chanwan, Hong Kong.

“Tet 2882 - 3539

-Fax 2852 - 3331
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DRILLHOLE

HOLE No.

KSD100/DHEDS6

RECORD

SHEET 3

of 3

o Y
PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. Kawszo
E B35290.49
MACHINE & No. CS-6 N B18136.29 DATE from  0B/11/602 to 12/141/02
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 371 mPD
T a8

o E.”T = §_‘3 2 52 ® 1 ] 3 % Description

c2l e =Bl P s < E] B g= | = ©

=S|as(535| 5 | 518 |BE] ™| £ |3%|s¢E 8

oe | OB |E®8] £ 179 e et (7] eS| o 3
» (.10, Ij 5 20,10 £ Assheet 2 of 3
o 21,38, 5 - e
» I 55,00 5 120.55
o N=187 - :
C Pw o
.21 2100 sq1-17-29121.00 {&2 12
- Hw 100 - 1VIVE  Extremely weak to very weak, yellowish brown
- L ; and brown mottled white and black, completely
. L to highty decomposed medium grained
— N GRANITE { Sligrzﬂy clayey shightly smy finz lo
[~ 22 F22 0o |2 coarse SA.ND with some fine to medium gravel
- 3.30m 5 Eo sized granite fragments)
o 18:00 115, &0 :g;g
Y 2.10m o | T 6 bez.
F S 08:00 st -
[ 0 o B
E‘_ 23 é THi 62 :_23.00 3
- % C23.70 :
E -23.80 | lns
L &3 [~ _} s 1~
- H K 3.88 [ 204
- 24 | 2400 s swaomm, | % 64| o0 99 F53B8 [T
F 98 81 80 L 1006535y 20-301-24-18 Cy—3MAH Stong, pinkish grey spotied white and black,
- oo E - P stightly decompased medium grained GRANITE
C o - + ++ with closely to widely, occasionally very closely
" 50.0 e C ERLN spaced, rough planar and undulating, imonite
o 25 53 o —-+++ gt_a;noe_d, ::g?,rlgl (; c:_mrn) infilled joirds, dipping at
= - 10" a _
- [2522 '+++ | 24.00-24.10m: weak to moderately weal,
u 100 795 1 95 - s brown, highly to moderately decomposed
» o +, H {Coarse GRAVEL and occasional cobble sized

- -+

o - + 4+ weak 1o moderately weak rock fragments)
- o6 o - L+ 24.10-25,10m: moderalely strong to strong,
= R l ~+++ pink, moderately to slightly decomposed
- F +,+
C 735 o672 +y
© T T 700 {00 - 6.7 ',_},++ 26,60-26.72m: occasional dissolution features
- 27 0.7 a -k
- ' » |+ ++
- 7 o '+;}.+
: E [+
- Fo7.00 [ 4
C o8 L27. + ) .
:—2 1607 100 1 300 - -+++ 27.85-28.25m: subvertical
- N -+
- 0 s - +. +
o - s
= 5 2873 |+ ++
C 29 100 100 :_ ~+++
o Teiny y _+++
N 3.20m - 4+
C 18:00 -25.98F2080 [,
F 30 o End of investigation hole al 23.69m

B esion SAMPLE V' RLSITU VANE SHEAR TEST LOGGED C.M.Ting

& muosrssan: T reveounes DATE  16/11/2002

! U150 UNDISTURBSD SAMPLE 8 BPRESSION PACKER TEST

@ MAZEER SAMPLE g PACKER TEST CHECKED L.S.McGlen

{l SPT LPMER SAMPLE ; PEZOMETER TP

O WATER SAiE B oasERVATION WELL TR DATE 1811112002

Lam Geotechnics Limited

-Office: 23F World Trade Cenire, 250 Gloucester Rd., Causeway Bay, Hang Kong.
“Laboratory. 26/F,, Ut 3, Horowr Ind, Centre, Ho. 6. Sun Yio 8t., Chaiwan, Hong Kong.

“Tet 2832 - 3339

+Fex 2882 - 3331
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DRILLHOLE RECORD

HOLE No. KSD100/DHE0S3

SHEET 1 of 4

PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link

METHOD  IP+W+RC CO-ORDINATES CONTRACT No, KAWS20
E 835264.04
MACHINE & No. C§s.6 N 8182631.73 DATE from 251102 fo 28111102
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 3.93 mPD
BT A
w > 2 o &
eble [v8=l = | = | = | § £ | 3E © -
£ 5 £ . |E8E n\, ; o |axz Tests g é AEI - e Description
L aflo2el 5 (8] [} 8o 5 23| aE| P g
o O |88 b w0 o s %] e i R = [
ooy Sw C Red (2.5 YR 4/6) and brown (7.5 YR 4/4),
- S - 0.50 slightly clayey silty fine 10 coarse SAND with
- = = 1 . some angular fine gravel sized quartz and rock
- = P fragments (FILL)
1 8 2| f100
u 5 C
r & E1.50
L. = 3 [
C 3 C
» ol »
2 B . £ 2.00
F . s F2.50 |
-3 58 165ts }3'00
; C3.50
F 4 -0.07 F 4.00
F o= o RRRSES Very dense, reddish yellow (7.5 YR 6/6) motted
- 515 L 445 black, slightly clayey shightly silty fine to coarse
o '?3%6& E 4,50 SAND with some angular fine to medium gravel
" 49 o sized quartz and rock fragments (FILL)
g -1.07 | 5.00 B3R
E 44 420t - Firm, reddish yellow (7.5 YR 6/6) motied biack,
- - 5.50 clayey sandy SILT with occasional angular fine
E [ gravel sized quartz and rock fragments (FILL}
u Sw -1.92 £ 5.85
-6 00 73 T - Pinkish grey (7.5 YR 7/2) mottled black and
- Pw _i_ 237 £6.30 brown, angular COBBLE and BOULDER sized
- ﬁ'g%rg 1 5‘ = AL \(moderaiely strong to strong granite fragmenls
- . b FILL)
L 8 2 30m 8% 1B - 2 Loose, dark grey (NAJ) motlied brown Spofted
. 7 b ’ - 700 R white, clayey silty fine to coarse SAND with
i B Tonts — L0 some angular to subrounded fine to coarse
- pa s gravel sized gquartz and moderately strong rock
C & L 7.50 fragments and cccasional shelf fragments
r F {FILL-derived from Marine Deposit)
o - il
:__8 " D 19 5_8.00
C 1224} -
E 1 N=9 - F 845 R
E 30 480ls 21 ; 8:50
e 2 Fo.00 BXRE
o 40 £6bis oy . o
: 24 - 8.50 R
E 10 -6.07 10,00
{ | REMARKS
SMALL DISTURSED SAMPLE STANDARD PERETRATION TEST LOGGED C.M.Ting 1. Inspection pit excavated to 3.00m depth.
k=l PISTON SAWPLE V' RLSITY VANE SHEAR TEST 2. Water sample carried out at 3.00m depth when the
E UTEUNDISTURBED SAMPLE | PERMEABLITY TEST GATE 03/42/2002 | drillhole at 3.00m depth.
l U100 UNDISTURBED SAMPLE g WMPRESSION PACKER TEST
VMAZIER SAMPLE % packerTEST CHECKED 1.5.McGlen
] . ™ rezonerer
o TENER S B rEewTRT DATE 0471212002
VIATER SAVPLE 0 OBSERVATIONWELL TP S

I am Geotechnics Limited

-Oifice: Z3F YWorld Trade Centre, 280 Gloucester Rd., Causewsy Bay, Hong Kong.
‘Laboratory: 26/F., Und 3, Honowr Ind. Certre, No. B. Sun Yip St., Chafwan, Hong Kong.

-Tet 2BE2-3539 -Faxc 2882 - 3331
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HOLE No. KSD100/DHEDE3

DRILLHOLE RECORD .

SHEET 2 of 4

PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link

METHOD  IP+W+RC CO-ORDINATES . CONTRACT No. KAW320
E 835264.04 Y
MACHINE & No. CS5-6 N  818263.73 DATE from 25111102 to 28111102 ; g
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 3.93 mPD Ty
|
3 =)
o
g Eg o o - o 8 g E TS :““Wh\-\
5| £ |82E z > 5 2% | Tests 3 |83 |s_| 8 |e Description £
Eo| 88 |E22| & G g =g E |83 8E| 2 |2 '
64 | O% [S®8B| » 3 r |&cE w eSSt~} 8 |6
: e U 25 - Dense, grey {N5/) and brown (7.5 YR 5/3) o
- 10,24) 10,45 mottled white, fine to coarse SAND with some £
- 3 m - 2% £10.50 angular lo subangular fine grave! sized quartz RO
o 4 o - 2 fragmants and some shel fragments (FILL)
- 14 o8 F11.00 e
- 44 4Bbis 2 - £
o 2 11,50 e
- 12 51807 F12.00 Iy
3 Bon | U - SoR, black (7.5 YR 2.5/1) spolled white, Silty R
F N=21 —;I%ga sandy CLAY with occasional angular to
3 5 71bis -8.57 FiZ. subangular fine gravel sized quantz fragments
- - nd cocasional shell fraaments (FILL) /" AT
o i 907 F13.00 Grey (7.5 YR 5/1) spolted while, fine 1o coarse | i
13 59 A7t —= - SAND with occasional angular to subangular o
- o fine gravel sized quartz fragments and
» F13.50 sional shell fragments (FILL "
C E Firm, slrong brown (7.5 YR 5/6) mottled wiile Sy
o L and brown, silty clayey fine fo coarse SAND K
E i4 -10.07 F14.00 % with occasional angular fine grave! sized quariz
n (25, w » 1= v | \fraoments (FILL}
C ] e~ D [14.45 el Extremely weak, red and yeflowish red mottled ~
o - 38 C14 50 =t white and black, complelely decomposed Lo
- 82 71bls e <] N s medium grained GRANITE [Stiff, skghtly sandy R
" 3,50m » bl sifty CLAY with occasional fine gravel sized
- 15 18:00 401-11.07 F15.00 71— quartz fragments)
- o 230m [ 100 4 y : V [ Extremely weak, red and brown mottied white & W’“\
o = 0B:00 L and] black, completely decomposed medium
- = » grained GRANITE {Clayey silly fine fo coarse N
x = - SAND with cocasional fine gravel sized quartz
= - 4
C 15 & 2 and granite fragments) ; W,ﬁﬁ)
o 5.7, it
- W 3 -
- N;g) - H N
F 17 2 .
- 100 bl n -
: g &
[ 18 - E18.00 [
x 518, 47 F18.90 I
- I 11,13, . » 3 o
: Mg | Dl fessh ™
F 19 - _ £19.00
z | ™)
- /4 F20.00 {34 o,
| SMALL DISTURBED SAMPLE | (]
STANDARD PENETRATION TEST y
PISTON SAMPLE V' BLSITU VANE SHEAR TEST LOGGED C:MTing
B U76 UNDISTUREED SALFLE I PEFMCASLIY TEST DATE 03142/2002 »wm\
B voovmosnmsmswme § weressonsacer vest N
7] MAZER SAMPLE S PACKER TEST CHECKED 1.8.McGlen
] sromsome B PR
D WATER SORLE & ATHoN WELL TP DATE 04/12/2002 e
“Otfice: Z3/F Word Trade Centre, 230 Gloucester Rd., Causeway Bay, Hong Kong £y
‘tzborstory. 26/F., Und 3, Honour Ind. Centre, No. 6. Sun Yip St, Chaiwan, Hong Kong. R
“Tet 28523939 -Fax 2882 - 3331
e e




HOLE No. KSD100/DHEDB3
, SHEET 3 of 4
PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
METHOD [P+W+RC CO-ORDINATES CONTRACT No. KAWS2D
E 835264.04
MACHINE & No. CS-6 N B18263.73 DATE from 2511162 fo 2B111102
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 3.93 mPD
TE g
o8| |22 2 | = |5 s |3t e Description
-] -5 = = b = s =
S| 285 x| 5 | g 88| | B l5T|5el k|8 g
Se|SH¥isss| R | 8| B [ &2 S |23|8%] 8 | &
o .5, N WA 20T Ay ~As sheet 2 of 4
L 12,16, D 51 C - -] - Extremely weak, brown and pink, compiziely
- 2125) = e r20.55 {|.- |+ decomposed medium grained GRANITE (Stiff,
u - I -I'O] clayey sandy SILT with occasional fine gravel
o - ]‘1 } 1 sized quartz fragmenis)
21 53 £21.00 |- 4 |
F g - f } 1.
22 a5 S [
r.22 {2200 o F22.00 |~ =
r Hw {4,5, 55 :22.10 r
- l 15205 F22.55
- N=56 56 o -
F 23 o |-19.07F23.
e &8 : F¢mlf V | Extremely weak, pink mottled white and brown,
E C ks completely decomposed medium grained
- L : GRANITE {Clayey silty fine o coarse SAND
o N - with sorne fine gravel sized quartz and granite
- F 4 fragmenls)
.24 58 F24. =
n s, 59 F24.10 s
r 10,13, = G
E L?;é’g) - &0 :24.55
F 25 o 121,07 F25.00 0]
C [<13] - PP VIV Extremely weak 1o weak, brown mottled whits,
- o 52 |5 completely to highly decomposed medium
o o [ol _'f grained GRAMNITE (Sandy fine to coarse
r £26.00 |2 P GRAVEL sized weak rock fragments}
C £25.10 ] o b
b2 | - 126,16 .‘*“Jv*{:
E 227 s sonomm. |+ 6399 34 Fop g7 [0 g :
E 100 77 72 =0 100blsBDme " _+++ N | Strong to very strong, pinkish grey spotted
L 3.70m 5.5 7o r +7 white and black, shghtly decomposed to fresh
o 18:00 rog87 b, + medium grained GRANITE with medium to
[ 47 o 280m | 100 | 100 [ o _:‘*‘ ++ widely, occasionally very closely, closely and
- 8 08:00 L R very widely spaced, rough planar, Emonite
E < C -+ stained, chlorite coaled joints, dipping at 0%-10°
oy hrd.
- . | T, HT] ands0’70°
— 0.0 - + 4+ 26.27-26.80m: red coarse grained granite
E o« 28 [27.80 1T 26.80-27.00m: fine grained granite
C.28 100 |7300 [ 700 - _+++ W1 27.00-27.15m; a quartz vein {<100mm thick, dip
L X 70%)
» - ‘+++ 27.15-27.35m: fine grained granite ‘
- 2 - |+, F 27.35-27.80m: strong and shghtly decomposed
L ) C + 4 27.80-29,05m:; medium o coarse grained
29 3 3 ++ 4 granite
- - o+
o 29,34 | + ++
R 100 | 00T 100 " 4
» prds » _+++
- 30 l C " -+ 1
! SAALL DISTURBED f STANDARD PENETRATION TEST REMARKS
SAMPLE -
LOGGED C.M.Ti
H rsronsuwme V' BSTUVANE SHEAR TEST e
I UT00 UNDISTURBED SAMPLE g MWPRESSION PACKER TEST
MAZIER SAMPLE 3 PACKER TEST CHECKED 1.5.McGlen
rF.
E\ ST LR SALR o FEosTERTE DATE 0411212002
WATER SAMPLE O oasTRVATION WELL TP ——

Lam Geotechnics Limited

-Office: Z3F Wod Trade Cenire, 280 Glucester Rd., Causeway Bay, Hoog Kong.
-Laboratory: 26/F., Unk 3, Honouwr I, Centre, Mo, 6. Sun Yip $t., Chatwan, Hong Kong,

-Tet 2882.3939 -Fax 2852 - 2331
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DRILLHOLE RECORD

HOLE No. KSD100/DHE0DB3

SHEET 4 of 4

PROJECT Kowioon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link

METHOD  iP+W+RC CO-ORDINATES CONTRACT No. KAWS2D
E B35264.04
MACHINE & No.  CS-§ N 81826373 DATE from  25M102 to  28/14/02
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 3.93 mPD
T 3
2 3 S N BV I s | 3E ipti
g2le lsnE| 2| 55 |5yl s | B |¥5]acl B | Descripton
To | RAipeml 5 G O [8o 5 23| 5E} 2 8
oo lowlgwst F 7.4 @ |+ E 0 | o 3 &
C T - Ry As sheet 3 of 4
C a +
o 7 5 - -
E - |+ ++
- -30.89
- 31 00 | 100 {700~ 80 ‘*’ Semas Rty
" i) F _+++
- e E [
- _l_ 2raskstn [+ 4
o 1 o End of investigation hole at 31.71m
- 33 3
- 34 -
- F
I 35 :_
- 36 3
E 37 E
- 38 -
F 39 C
- 40 -
b s ommumsen sore b staoamp peREATON TEST c REMARKS
B J— V' RsTUVARE eet LOGGED C.M.Ting
D U76 UNDISTURBED SAMPLE I PERMEABLITY TEST DATE 0311212002
U100 UNDISTURBED SAMPLE g PPRESSION PACKER TEST
MAZIER SAMPLE g PACKER TEST CHECKED 1.5.McGlen
[ sromswne ® rezoveTERTR
A varen sams 3 PO et TP DATE 041212002

Lam Geotechnics Limited

-Office: Z3/F Workd Trade Centre, 280 Gloucester Rd,, Causeway Bay, Hong Kong.
-Leboratory: 26F., Unk 3, Honour Ind, Centre, No. 6. Sun Yip St,, Chaiwan, Hong Korg

-Tet 2882 -3933 -Fac 2882 - 3331
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DRILLHOLE

RECORD

HOLE No. KSD100/DHE120

¥ SHEET 1 of 6
PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southemn Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWE20
E B34316.76
MACHINE & No.  Longyear L33, D§6 N B20393.61 DATE from 08M2/02 to  11M2/02
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 1246 mPD
BT 5
2 28 ® 2 |3E

o @ o = = Ed = = = 2= el acerpk

£a| % o SEE o ; o -—3 x Tests g. Ss 1 <. 2 Dascription

Tllen|22® O O s} iR ] Bz | 8E oy it

o0& | 0% 2as) B 0 T |is v (el ]lao”] 8 |6
- ) Sw - Brown (7.5 YR 4/4) and red (2.5 YR 4/8),
o S F 0.50 sliightly clayey slightty sy fine to coarse SAND
- P - 1 C with occasional angular fine to medium gravel
- = o sized quartz and rock fragments (FILL)
C & E
- 5 3 - 1.50
o = I
F = o
" ] -
- 2 Z R £ 2.00
o 51996 F250
N 82 T r Brown (7.5 YR 4/4) and grey (N5/) dappled
- 3 L black, angular COBBLE sized moderately
i3 0 S0l 6 |- 946 ¢ 3.00 strong to strong granite and concrete fragments
» 1 i wilh occasional matrix of soft, brown (7.5YR
- " 3.50 4/4), sfightly sandy sitty CLAY with some
- 7 - angular to subangular fine to coarse gravel
- [ ized moderately strong rock fragments (FILL)
I 4 o Firmn, red (2.5 YR 4/6), sandy silty CLAY with
- — occasional angular fine grave! sized quarlz
i - e fragments (FILL)
- F 4.50
o n2, 8 C
N I 12.34) D o
E 5 Nx10 T :_4 95
o - 6.00
W_S 100 135t E 10 —
n 11t E 6.50
- F B
E s, 12 - 7.50 .
L l B5,1.8,13) D N e .
F 8 N=35 T 5_7.95 o
F 9 - 9.00
» v 1780 E - .30 BERRY 9.00-8.30m: slightly sandy sitty CLAY with some
o 14 . angular to subangular fine o coarse gravel
o o sized moderately strong to strong rock
o . o fragments
F10 linne 245 F10.00

} SMALL DISTURBED Savpe STANDARD PENEYRATION TEST RE S .

a v LOGGED C.M.Ting 1. Inspection pit excavated to 2.50m depth.

PISTON SAMPLE PLSITL VANE SHEAR TEST 2, Environmental sampling commenced at 10.00m depth,
O ows UNDISTURBED SAMPLE | PERMEABLITY TEST 32 as the site had recently been covered with 8.00m of
DATE 131212002

B swvosteemsome § seresson PACKER TEST engineered fill material.

MAZIER SAVPLE 8 packer Tesy CHECKED LS.McGlen| 3. Water sample carried out at 10.50m depth when the

0 a drilthole was at 10.50m depth.

~ SPTLNER SANPLE A PEROMIERTR DATE  14/12/2002| % Stendpipe installed to 25.00m depth.

WATER SAMPLE L) _OBSERVATION WELL TP 8. Temperature Monitoring carried out at 25.00m depth.

Lam Geotechnics Limited

-Office: 23F World Trade Ceritre, 280 Gloucesler Rd., Causeway Bay, Hong Kong.
‘Laboratony: 26/F., Usit 3, Horour Ind. Certre, No. 6. Sun Yip §L, Chajwan, Hong Kong,
-Tet 2882 -3939 Fac 2882 - 3331
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'DRILLHOLE RECORD

HOLE No.

KSB100/DHE120

SHEET 2 of 6

PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWS2D
E B34318.76
MACHINE & No.  Longyear 138, D66 N B20393.61 DATE from  08/12/02 to 111202
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 12.46 mPD
| _B
o3l 2 T2l 2 = = |5 . % 2El 2 1, Description
S8i%s|855 5 51 5 |88 ™| & (3E|EE| & |
on | Ow [S%8] ~ 7] & |fE 7] c3io I
: Pw 78 THIRE | 15 E Very dense, biown (7.5 YR 4/4) and dark grey
C 7;;%@ F10.50 (7.5 YR 4/1) spotted white, slightly sitty fine to
u - 16 F RRRX? coarse SAND with some angutar to subrounded
roo 10.08m = fine gravel! sized quarlz fragments and
R 05:00 - occasional shelt fragments (FILL-derived from
L1y 5 — 17 £11.00 Marine Deposit)
. N 10.00-10.45m; sfightly silty clayey SAND with
L B C11.50 some anguiar to subrounded fine to coarse
o b - grave! sized strong rock fragments
- 12 =
E 300 N 19 E 12.50
F 13 % 20 F13.00
: 21 F13.50
- 100 Tabis : 13.50-13.95m: occasional angutar fine gravel
:._14 ” -44.00 and cobble sized quartz fragments
- F14.50
C 23
- l g 10 :
E 15 ko R [14.95
- F15.50
L i} 172tis s
- 16 £16.00 B2
n B7 S5bis »
E [16.50
;—17 100 127bis % = 700 B
: 0 17.50 BB
- 18 F18.00 B3ey
o 233(.,50.1!) D - 18.00-18.45m: medium dense
E N=2¢ T a0 518._45
o o0
. ] 134bis "
3 £19.50 B30
. 0 B2 r 2
» E b
F 20 20.00 K
E PISTON SAMPLE V' SITU VANE SHEAR TEST NG
D U756 UNDISTUREED SAMPLE I. PERNEABRIFY TEST DATE 13M2/2002
n 100 UNDISTURBED SAMPLE g OPRESSION PACKER TEST
E MAZZIER SAKEAE g PACKER TEST CHECKED L.S.McGlen
[ serenersame W PeovETERTE
P a N L TP DATE 1411202002

Lam Geotechnics Limited

-Office; 2Z3F World Trade Centre, 280 Gloucester Rd, Causeway Bay, Hong Kong.
-Laboratory; 26/F,, Uk 3, Honour Ind. Centre, No: 6. Sun Yip St, Chaiwan, Hong Kong.
‘Tet 2832 -3939 -Fax 2862 - 3339
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DRILLHOLE RECORD

HOLE No, KSD100/DHE120

SHEET 3 of &

PROJECT  Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
METHOD | IP+WHRC CO-ORDINATES . CONTRACT No. KAWS20
E B834316.76
MACHINE & No.  Longyear L38, D66 N 820383.61 DATE fom  08M2/02 to  1112/02
FLUSHING MEDIUM  Water ORIENTATION  Veriical GROUND LEVEL 12.46 mPD
_ 5
a % 'E o il 4 i % b= D
(=] (=] : e = -D :! '.t.- — £ = - -
E5| € o |BEE] = e P o |25 Tess & 1335|s-1 5 |8 escription
E2tsRB{BER| § ) a (-] & exioE|l B |8
08 | Ow |ZEWS| & 7] € |xE w teidlo~™| 8 |&
- 0 RLES E 2 - Assheet20f 6
N 9.40m o
3 18:00 - F20.50
S 10.00m| O Bebis - 20.50-20.95m: some subangular to subrounded
-_- 08:00 C coarse gravel and cobble sized moderately
21y 34 r21.00 strong rock fragments
-8 s » -
E o ;143__:?) T 521.45
» :
- 22 15 B3bls E 37 5‘22'00
- ) 38 £22.50
- ] el - P F22.72 22.50-22.73m: some subangular to subrounded
- o fine to medium gravel sized quartz and rock
23 24 D a0 ~23.00 fragments
e 5,15, L -
- I 16,58) F23.45
o MH=55 - 41 -
C o4 £24.00
I a7 1680l 42 C 24.00-24.95m: slightly clayey silty SAND with
- E : some subangular lo subrounded fine to medium
E = ot :34 524-50 : % g@vel sized quartz and rock fragments
C o5 & a51-12.54F25.00 B
- &9 1766k 48 Dense, strong brown (7.5 YR 5/6), slightly
- clayey silty fine to coarse SAND with occasional
C R 47 subangular to subrounded fine gravel sized
- Se a8 quartz fragments (ALLUVIUM)
- H=32
26
C 73 p== 30
E -14.04
- 62 97bls Firm, light grey (7.5 YR 7/1) mottled yellow, silty
- 27 1454k sandy CLAY (ALLUVIUM})
3 soom| 2 75018 ' Grey (N5/) motled yellow, shightly silty fine 1o
N Bt -
L 18:00 15.04 coarse SAND (ALLUVIUM)
" o 10.08m ‘;}15 5) Extremely weak, yellowish brown and pink
L oS 08:00 Metd mottled white, completely decomposed medium
[ 28 93 2800 to coarse grained GRANITE (Fim to st
F 8 Hw 100 slightly sandy silty CLAY with occasional fine
- S gravel sized quartz fragments)
29
s 0
" I gﬁ'a.'s.m D
» N=23
an - 5l =
LOGGED C.M.Ti
B roronswee V' HESITUVANE SHEAR TEST S:MTing_
B UTSUMOSTURSED SPLE | PERMEASILITY TEST DATE 1311212002
l U108 UNDISTURBED SAMPLE g PPRESSION PACKER TEST
MAZER SAMPLE 3 PACKER TEST CHECKED 1.S.McGlen
D SFTLNER SAMPLE ; ' PEZOMETER TP
2 vars 8 ATTON WELL TP DATE 1471212002

Lam Geotechnics Limited

-Office: 23/F World Trade Centre, 280 Gloucester Rd., Causeway Bay, Hong Kong,
‘Laboratory. 26F., Unk 3, Honow Iid. Centre, No, B, Sun Yip SU, Chaiwan, Heng Keag,

-Tet 2B82. 3339

-Fac 2882 « 3331
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DRILLHOLE RECORD

HOLE No. KSD100/DHE120

SHEET 4 of 6

PROJECT Kowioon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link

METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWS2p
E 834316.76
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 12.46 mPD
= o
2 is o 2 | ZE N

sei o =] ® R FS 5 2 8= ¢ escription

SElasi855 5 | 58 |88 ™| £ |38z

OE jus (£%8] F 73 R = ) rd|o
N - Assheet3of 6
C o
- »
31 -18.54 F31.00
r 100 - : Exiremely weak, pink and red mottied white and
. o brown, completely decomposed medum io
- o coarse grained GRANITE (Clayey silty fine lo
o o coarse SAND with occasional fine gravel sized
r 32 C32 00 quartz and granite fragments)
2 £32.10 [
- 23, B4 3250 1
- l FE D F32.95
- 33 « 65 Foe
» E
- 34 F34.00 |~
- 93 F ’
- 35 35.00
- :35.10 e
E I s, D &8 535.50
o 14,10, : x
F 36 A 35.95 [
¥ :
37 C37.00
- 100 :
- 38 F38.00 |-
- £38.10 [
E 55, 72 -38.50
o I ;g.i} D o :
F 39 - I £ [38.95 1
- 40 F40.00

! SMALL DISTURBED SAWPLE ) STANDARD PEHETRATICN TEST

g8 PISTON SAMPLE V' N.SITUVANE SHEAR TEST LOGGED C.MTing

D UTGLMDISTURBED SAWPLE L PERMEABLIVY TEST DATE 1314272002

U100 UNDISTURBED SSMPLE & BPRESSION PAGKER TEST

MAZER SAWPLE B packerTEST CHECKED 1.5.McGlen

0 sorirersvms B reoeERTe

PR 2 o L TP DATE  14/12/2002

lLam Geotechnics Limited

-Office; 234'F World Trade Cenire, 280 Gloucester Rd., Causeway Bay, Honyg Kong,
‘Laboralory. 26/F., Unit 3, Honour Ind. Centre, No. 6. Sun Yip St, Chaiwan, Hotg Kong.

“Tet 28827-3935 -Fax 2882 - 331
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DRILLH HOLE No. KSD100/DHE120
L e SHEET 5  of 6
e PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
1
W
METHOD  IP+W+RC CO-ORDINATES . CONTRACT No. KAWE20
e E  834316.76
%_./ | MACHINE & No. Longyear L38, D66 N 82039364 DATE from 06/12/02 lo 14202
_ FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 12.46 mPD
L
BE o
® i . o 4 2 %
28!l o 2] e I 5 = &= e o Description
‘o 1£8(3s|855 5 | 5|5 |EE| | £ [3%|ke| B |§
oa |ow |[E%8| 7] r |k o 3|0 S5 o
. F (7] / 74 i As sheel 4 of 6
| .
T s
s F
» 76
I | (07
i v f.az oy - 77 -
St L C
Sk 3.10m -
‘. Ea 1500 7
F o 1004m| O =
o b1 08:00 -
- o o L
; - N L
i i - e -
L— F = E
=44~ 78{.31.64 4400
. o 0 o Extremely weak to very weak, reddish brown,
£ o E completely 1o highly decomposed medium to
\*Wv L L coarse greined GRANITE (Slightly sandy fine to
o E medium GRAVEL sized quartz and rock
I 45 - fragmenis)
- 79(-32.74 {43:38
L C 1 e &0 L4550 1% Extremely weak, yellowish brown motlled white
s E 1007 Drm 81 C T L and black, completely decomposed medium lo
o 363blss1454m r . coarse grained GRANITE (Shghtly silty fine lo :
o C N o [~o5h T2 coarse SAND with some fine o medium grave!
,._46 5 33.54 _46.00 _0%'-0}5 Vv sized quartz and granite fragments) Ve
Q\;W,«" - i o L_ Extremely weak 1o weak, brown mottied white
- Hr b Pb—'f and black, completely to highly decomposed
L 4552 821-34 16 “ﬁggg o pel medium to coarse grained GRANITE (Shightly
L - 100 | 92 27 | 12a 2 T, 1 W T\ sandy fine to coarse GRAVEL with occasional
Lo - 47 E '+++ cobbie sized moderately weak to moderately
S - 5.9 - - - trong_rock fragments
C T - _+ ++ Moderately strong, red and reddish grey mottled
C o ERLINT white and black, moderately
! » : S medium lo coarse grained GRANITE with
Y o 5 Ca7oa Lt ++— to medium, occcasionally extremely
e 48 v v P ] closely to very closely spaced, rough planar and
C - -+ undulating, imonite and manganese axide
- - = o =3 ++ stained, chlofite coated, kaokin (<1mm) infilled
; - L4858 1 4+ ' joints, dipping at 40*-50", 60°-70", 70* - 80°,
S’ C 00 | 100 | 90 o L4 occasionally 0°-10" and 20°-30"
- 49 eTow SR R 47.10-47.70m: with subvertical joints :
— 12 T — + '+ 47.80-49.80m: moderately strong to strong and ;
o - - - —+++ moderately to slightly decomposed i
L - Fag51 £+
. - 10071 56 | 60 - + ++
o o C r |
- 50 6.7 1 C |+,
Q\L o l SMWALL DISTURBED SAMPLE | STANGARD PENETRATION TEST LOGEED C.M.Ti REMARKS
B ssronsmee V' RLSITUVANE SHEAR TEST =20
E WIS UNDISTURBED SNMPLE. | PERMEABLITY TEST DATE 1311212002
4 i D100 UNDISTURBED SAWARE g BPRESSION PACYER TEST
e MAZER SAMPLE A —— CHECKED L5.McGlen
I sruws & rezovern
. b 2 ” DATE  14/12/2002
: WATER SAMPLE 0O OBSERVATION WELL TP ————
Y
; . -Gffice: Z3F World Trade Cenire, 280 Glousester Rd, Causeway Bay, Hong Kong.
Y o ‘Laboratory: 26/F., Undt 3, Honour Ind. Centre, No. B. Sun Yip St., Chaiwan, Hong Kong.
‘Tet 28823939 -Fax 2832 - 3331 -
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DRILLHOLE RECORD

HOLE No.

KSD100/DHE120

SHEET &

of 3

PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
METHOD  IP*W+RC CO-ORDINATES CONTRACT No. KAWSB20
E B834316.76
MACHINE & No.  Longyear L38, D66 N 82039364 DATE from  06M2/02 to 11/12/02
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 1246 mPD
T 5
a
2 35 | o | « | 2 |® 2 | RE - -
g% §’ o |ZEE = ot o § x| Tests e éE‘ £ - E: Description
= [~
5o |[88[3ss| 2 | 8 | B [EE & |£3]18=] 8% |&
- T - [F, T As sheet 5 of 6
o o + -+
- 21 ¥ - 3 ++ + WA 50.40-51.65m: moderately strong to strong and
t - L moderately to slightly decompaosed .
- 51 o0 -50.99 _+++
- 100 T2 41 1249 o + +
- : C -t
a 28 T C Ay
C 4.95m 133 _L - Ry o
b £ 18:00 -3549{5105 [+ " 51.75-51.95m: with subvertical joints
L - End of investigation hole at 51.95m
- 53 -
F 54 F
- 55 9
s 3
56 5
F 57 3
- 58 C
E 59 3
" &0 -
B ssrowsare V' RS VANE SHEAR TEST N0
E‘ U786 UNDISTURBED SAMPLE I PERMEABILITY TEST DATE 13/12/2002
106 UNDISTUREED SAMPLE Z PPRESSION PACKER TEST
MAZER SAMPLE g PACKER TEST CHECKED L8.McGlen
U srinsesmers o rooweTmTe
& veren sues 2 oL T DATE  14M2/2002

Lam Geotechnics Limited

“Office; Z2/F Workd Trade Centre, 280 Gloucester Rd., Causeway Bay, Hong Kong.
-Lsboratory: 26F., Ut 3, Honour Ind. Centre, No. 6. Sun Yip St, Chaiwan, Hong Kong.
-Tet 2832 - 3939 -Fax 2882 - 3331
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PROJECT Kowiloon - Canton Railway Corporation Ground Investigation (Stage 1} of Kowlioon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWE20
S E 835337.23
fue’ | MACHINE & No.  CS15 N  818060.84 DATE from 0512/02 to  09/M2/02
L FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 4.18 mPD
x&_{&tw;
= =)
= b E 2 o o o ® » k-] % o
Lo gele el 2l R 0] ves | B lSS |2 | B e Description
et EE I RBlEEE S| S | g lE ) E{SSI8E| & |3
6 |O% [28%] - 7 r | &£ w (eS| 3 |06
e G| Bw 408|010 hed Grey (N5/) BRICK ]
T S F 0.50 Loose, brown (7.5 YR 4/4) and yellowish red {5
“l FOS . 1 S YR 4/5) motiled black, dayey silly fine o coarse
" = » SAND with some angular fine to medium gravel
F . 8 M 1.00 sized quartz and rock fragments (FILL)
-1 © e 2 i
et L 5 . C 1.50
- = C
I ey F
i, o E E 200
W F? 2R - 2
e - C
3 s 250
(SR 300
- ?3 106 10615 g S il
2 ol - F3s0
4 TS
» 1022 [] F
i [ H=5 = 10 - 4.45
R -
F 5 -0.82 | 5.00
e i V3ol " Loose, very dark grey (N3/) and strong brown
Y. 4 F o (7.5 YR 5/6), slightly silly fine to coarse SAND
Sl . r5.50 with occasional angular to subrounded fine
» 100 Sbls o gravel sized quartz fragments and oceasional
. F B C .00 shell fragments (FILL-derived from Marine
P = . = Deposit)
S l 112.2) D C 5.40-5.50m; many coral fragments
C b x5 F 645
\;‘W‘: :_'7 &0 a8bis 16 :_7.00
E 17 E 7.50
S0 10 470l 18 - :
(TR 2.50 » ’
R - 8 . HSEQ 18:0?)‘ 2 19 - 5,00 B3RS
- o Pw [2.20m” 21, 20 - %
- g 08:00 Tu—!.u s :
e S H=? - 2 - 8.45
WoE 9 -
L & C
Cq 2 - 9.00
-9 1] 6bis 2 -
T - - 9.50
S n T T3bls gn o
_. F 10 F10.00
P LDl . LOGGED C.M.Ting 1. Inspection pit excavated to 3.00m depth,
B rsronsueme N BLSITUVANE SHEAR TEST 2. Acoustic televiewer carried out at 24.12-30.88m depth.
. ¥ wswosnmeepsome L perveasuryesT DATE 1411272002 | 3. Packer test carried out at 26.75-31.05m depth.
¢ B U oounOsTURBED Ss1E & SAPRESSION PACKER TEST 4. Water sample taken at 6.50m depth when the drillbole
S % e CHECKED |.S.McGlen | was at 6.50m depth.
MR a PACKERTEST . 5. Piezometer installed at 17.00m depth.
STTLIER SAPLR B EoweTRIE DATE 1314212002 6. Standpipe installed to 8.00m depth.
> WATER SAWLE [0 OBSERVATION WELL TP ——E
k‘\mw‘;
: ; -Office: ZUF World Trade Cenlre, 280 Gloucester Rd., Causeway Bay, Hong Kong.
W Laboratony: Z8/F., Unit 3, Honows Ind. Centre, No. 6. Stn Yip St, Chaiwan, Hong Kong.
“Tet 2882-3939 -Fax 2882 -3331

DRILLHOLE RECORD

HOLE No. KSD100/DHEPZ052

SHEET 1 of 4
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DRILLHOLE

RECORD

HOLE No. KSD100/DHEPZ052

SHEET 2 of 4

PROJECT Kowloon - Canton Raitway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWE2D
E B35337.23
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 4,18 mPD
—_ o
2 %-E 2 2 | BE o D t
o2l e 2.0 ® P =4 = = escription
E812, 1588 = = | 5 38| ™| B |iz)%el 8 |8 ’
5188 2%s] P | 8 | & |&£8 5 1eB|8%1 3 |0
- l i3 LI 24 L 10.00-10.45m; very dense
H e 25 C10.45 BRRRR
o Wesa - 2% - 5
F 11 7 |-6.82 F11.00
F 0 67is - el Black (N2.5/) mottled grey, shightly clayey sitty
o - fine to coarse SAND with some subangular to
C e s . =732 1150 subrounded fine gravel sized quartz fragments
I 260 x o and occasionz! shell fragments (FILL-derved
E 12 18:00 C12 00 m Marine Deposit)
- I 230m | 50 : Soft to firm, very dark grey (N3/), skghtly silty
- I=1 0800 CLAY with occasional shell fragments
L g ' {FILL-derived from Marine Depos#)
o o -8.47
L= 100 18bis Greemish grey (10 Y 5/1) motiled white and
13 yellow, clayey silty fine to coarse SAND with
C £7bis occasional angular fo subangular fine gravel
o Pw 100 912 [ sized quariz fragments {ALLUVIUM)
- 13 65 10001s Extremely weak, brown mottled white and black,
o Hw L completely decomposed medium grained
- 14 100 GRANITE (Clayey silty fine to coarse SAND
. with pecasional fine gravel sized quartz
L fragments)
F 15 E,
- B,%D,
o 1,15
o N=44 -
- 15,80 |-
- 16 100 2 F 2
e a w|1272f16
- (u‘ign' 44 = Extremely weak, dark brown mottled white' and
- 10,13 . black, completely decomposed medium grained
s N=t1 = 4 o GRANITE (S6ifl, clayey sandy SILT with
. - occasional fine gravel sized quartz fragmenis)
» -13.62
" 18 100 *® Extremely weak, brown mottled black and
[ yeliow, completely decomposed medium
o grained GRANITE {Slightly clayey silty fine to
- coarse SAND with some fine graved sized
u quartz and granite fragments)
F 49 ) AT
- 5.1,
I (n,:n, 3
- 11,18
o Nl - 43 - z
- C19.80 f:5
C on g% o ;.
t SMALL DISTURBED SRS E l’ STANDARD FENSTRATION TEST C.M
g roronsune VST VANS SHEAR TEST LOGGED CMTing
=
UT6 UNDISTURBED SAWPLE | PERMEABLITY TEST DATE 1171272002
U100 UNDISTURBED SAVMPLE g BAPRESSION PACKER TEST
MAZER SAMPLE 3 PACKER TEST CHECKED 1.S.McGlen
D srivmmsamme B rezovETRTP
£ WATER SAWPRLE O osssrvATON WAL TR DATE 13/12/2002

lLam Geotechnics Limited

-Office; ZUF Wodd Trade Centre, 280 Gloucestar Rd,, Causewsy Bay, Hong Kong.
Laboratory: 26/F., Unt 3, Honowr Ind. Centre, No, 8. Sun Yip 5L, Chaiwan, Hong Kong.
‘Tet 2BB2 -3939 -Fax 2882 - 3331
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S
HOLE No. KSD100/DHEPZ052
DRILLHOLE RECORD
e L SHEET 3 of 4
& PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
o
METHOD  iP+W+RC CO-ORDINATES - CONTRACT No. KAWS20
S E  835337.23
z\i‘,,,m.,y: MACHINE & No. 515 N 8180%0.81 DATE from 0512102 to 09/12/02
S FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 418 mPD
‘\V‘\W;
T 8
o 2 83 e 2 |2k
i e s = = = = 2 @ .= =) -
%, E g g E2E ; ; o | 2% Tests a 83 |l=._.| & 2 Description
e Eo | mE|ERS & 3} [} oo E B3| SE B4 =
od |Ow |588] - s £ | &£ w [eS3 |~ 5 |16
- 100 - : As sheet 2 of 4
: . F20.80
r 21 i nas. D 50 F20.90
_ 478, o
{ ; F 7025men 53 r21.24
L - 2006211856 o
L 2.20m »
F 18:00 5 -21.80
§ r o 2.10 -
L _—22 g os;o? [~
- o4 -
CoA o g
) 5 22,80 |77y
R P s4|-18.72 22,90 |17 A
i [ 23 * 1oosbmm 85 [22.95 PP o $[ VIV Extremely weak lo weak, pinkish brown motled
b 100512/50mkm - )
o C 5 L5l while and black, completely to highly
] - o B'b_f’f decomposed medium grained GRANITE (Sandy
£ I Hw - Ay fine to coarse GRAVEL sized very weak to
L - 2373 0 -19.55 :23‘73 9] o P weak rock fragments)
wr 00 52 G 112 [ _+++ m Moderalely strong, pinkish brown mottfed white
- “g - + -+ and brown, moderately decomposed medium
e F 13, E Tt + grained GRANITE with very closely to closely,
N - L occasionally extremely closely spaced, rough
R N F24661 4+ + planar and undulating, limonite and manganese
o 72 20 50 >20 o [ ++ + oxide stained joints, dipping at 0*-16*, 35"45"
F o5 -20.82F25.00 L 7, and 70°-80"
T NR 21.00F285.27 VAV 24.20-24.35m: with subvertical joints
b o E 55 B = agga 25.00-25.27m: na recovery inferred to be
e F 17 24.44 F25672 _J_+J. completely to highly decomposed GRANITE
- 100 50 84 - |+ ++ il Sirong, pinkish grey spotted white and black,
26 - g slightly decomposed medium grained GRANITE
‘\ L L o4 with medium Yo widely, occasionally very closely
| N |+ ++ and closely spaced, rough undulating and
o N + smooth planar, imonile, manganese cxide and
- 13.3 - Fo+ chiorite stained, kaotin (<1mm) infiled joints,
C -26.88 LT ++ dipping at 5°-15%, 20*-30* and 60°-70"
Vol 27 % 99 | w] - +Ty 26.50-26.75m: with subvertical joints
- - .. - L
N C | + ++
ST - + -+
O R 10.0 . - +++
g :.28 20 il —+++
r 2823 L 4
- 700 | 700 | 700 E [t
o400 F - + , H
Rl [28.84 4+
b 29 100 100 [ 100 o S
o n _+++
L : Rty
F 2974 | + ++
™ 100700700 1 : +
W ! DISTURBED SAMPLE } STANDARD PENSTRATION TEST REMARKS
i LOGGED C.M.Ting
B reron saee V' NLSIU VANE SHEAR TEST
. ﬂ Li76 UNDISTURBED SAWPLE I PERMEABLITY TEST DATE 1171212002
i H I E1100 UNDISTURBED SAMPLE g PAPRESSION PACKER TEST
e MAZIER SAMPLE T packeRTEST CHECKED 1.5.McGlen
o
g STTLNGR SAVPLE B rEowTRE DATE  13/42/2002
O WATER SAMPLE [J  COSERVATION WELL TP S S
¢ -Qffice: 23F World Trade Centre, 280 Gloucester Rd., Causeway Bay, Hong Kong.
%t -Leboratory. 25F., Unit 3, Honowr Ind. Centre, No. 6. Sun Yip SL., Chfwan, Hong Kong.
+Tob 2882-3939 -Fax 28823331
ePea v




DRILLHOLE RECORD

HOLE No.

KSBD100/DHEPZ052

SHEET 4 of 4

PROJECT Kowloon - Canton Railway Corporation Ground Investigation (Stage 1} of Kowloon Southern Link

METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWSE20
E B35337.23
MACHINE & No. 515 N B1B0OG0.81 DATE from 05112102 to 09M1M2/02
FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL 418 mPD
B g
o 2 o 22 = ® = 2 3 g % v D ipti
o [t = P 5 @ 5 A —
552|255 = [z | g (8| Tes | B |3%|5g| 5 |8 escription
SE|OR|zes| B 1 B | B JE2 5 12818~} 82 |&
- - _+++ As sheet 3 of 4
- 3 C |+ +-i-
- - + .+
- 2.30m o B ++ "
31 18:00 -26.87131.05 L "
I- F End of investigation hole at 31.05m
E 32 -
33 3
- 34 -
i35 :_
- 36 3
:_37 :_
- =
F -
F 38 3
- 39 5
E -
C ap N
B PISTON S8MPLE V' mesmU vANE SHEAR TEST LOGGED C.M.Jing
B U7 UNDISTURBED SAMPLE I PERMEASEITY TEST DATE 11[1 2A2002
U100 UNDISTURBED SAMPLE g BPRESSION PACKER TEST
MAZIER SAMPLE S PACKER TEST CHECKED 1.5 McGlen
[] SPT LINER SAMPLE ; PEZOMETER T¥W
& voren 8 IATION WELL TP DATE 1311212002

Lam Geotechnics Limited

*Office: ZUF World Trade Centre, 280 Gloucester Rd,, Causeway Bay, Hong Kong.
‘Laboratory: 26/F,, Uil 3, Honowr Ind. Centre, No. 8. Sun Yip St., Chaiwaet, Hong Komg.
Tet 7882 -333% -Fax 2882 - 3331
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HOLE No. KSD100/DHEPZ113

DRILLHOLE RECORD

SHEET 1 of 7

PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
\,W
METHOD  IP+W+RC CO-ORDINATES - CONTRACT No. KAWS20
L E B34517.83 .
H ;
%.. | MACHINE& No. LY-38(CS-4) N 820085.46 DATE from 0111/02 to  1211/02
e FLUSHING MEDIUM Water ORIENTATION  Vertical GROUND LEVEL .58 mPD
\‘&'vwf
or &
o a2 v o
a8lo |22 = = = | g @ 2 E - Descripti
o) Eal & BEZE| ° s 2 3 [ = o escription
wo 1SBlRsiESE 5 | 55 (BE| ™| E |s%|Be| 8 |E
e |O% |2%S = (%] w = [ 5 |no™ - 4]
C o Sw IS T 010Ktz Red {10 R 4/8) BRICK (PAVEMENT)
; - 2 - 0.50 Brown (7.5 YR 4/4), shghtly clayey slightly sitty
' E < - 1 L fine to coarse SAND with some angular fine 1o
o = r medium gravel sized quarlz and rock fragments
.. FE1® e 2 F 1.00 {FILL)
CoE & C
e L S, £ 1.50 BB
o xY o e
C Ly I *
{ . £ 2 % ; __2.00
: . 5| fem
Yt 3 51.0.58 | 3.00
[ 0 r Grey (6} and brown (7.5 YR 4/4), angular
F . coarse GRAVEL and COBBLE sized sirong
2 o concrete fragments with occasional matrix of
L4 F o brown fine to coarse SAND (FILL)
St - -
r4 71 -0.52 499
) - [1] r Very dense, brown (7.5 YR 4/4} motiled while
i - - and black, shightly clayey slightly silty fine to
S o coarse SAND with some angular fine to coarse
F o gravel sized quariz and moderately srong to
.5 8 I 5.00 strong granite and concrele fragments and
) H (5.4, 9 L 5.10 oceasional shell fragments (FILL)
L 1.40m 3.3 -
- F 18:00 l Wiz - 10 -2.07 883
E N 1.50m | 89 - Grey (6/) and pink (7.5 YR 7/3) mollled black,
. Es o 08:00 u angular COBBLE and BOULDER sized strong
¢k b p3t] [ granite and granodiorite fragments with some
R - o matrix of grey and pink angular fine o coarse
C o 1 -2.92 - 6.50 B3 GRAVEL sized moderately strong to strong rock
- 75 1050ls E & \fragmenls with occasional shell fragments
g - F ?83 FILL) .
o RT 12t 342 + I Brown (7.5 YR 4/4) and black (7.5 YR 2.5/1)
R Q. 12105 3f =357 L7158 mottled while, sandy angular fins 1o coarse
I 67 F GRAVEL sized moderately strong to strong rock
" wm L gments {FILL}
; . F r E Brown (7.5 YR 4/4) spotted black, coarse SAND
Yoot F a __L -4.32 T 7.90 with occasional angular fine grave sized quartz
-8 ()] Sanss o fragments and occasional shell fragments
£ C FILL) B :
- Sw E I - Pinkish white (7.5 YR 8/2) mottled brown,
¢ 3 A 5D - arbis 4| 452 FBES angular COBELE and BOULDER sized
j— F - moderately strong to sbong granite fragments
- 9 16| .5.42 [ 588 with some mabrix of brown mottled grey, shghtly
- 75 21bis 17 I sandy clayey silty angular fine to coarse
. » E E ; GRAVEL sized moderately strong to strong rock
A 18] -5.02 T 340 RS nd tile fragments (FILL)
e 1.40 l %23-3 3 D 19 I §7.57-7.90m: s granite boulder =
- P = 10 o woeli Brown (7.5 YR 4/4), fine to coarse SAND wi
E 0 12:00 N=30 J 995 g )
f I REMARKS
o E SMALL DISTURBED SAWPLE STANDARD PENETRATICN TEST LOGGED C.M.Ting 1. Inspection pit excavated to 3.00m d_epth.
PISTON SAMPLE V' BESITUVANE SHEAR TEST 2. Failing head permeability tests carried out at
B V15 UNDISTURDED SAWLE || PERMEASRITY TEST DATE 42/44J2002 | 5.00-10.50m and 28.50-30.00m.
) E VIO UNDISTURBED SAMPLE 8 PAPRESSION PACKER TEST 3. Water sample carried out at B.00m depth.
S NAZER SAMPLE 2 . rest CHECKED 1.8.McGlen| 4- Standpipe installed to 8.00m depth.
[] -
, A iR 3 reosEE DATE  13/11/2002
{ WATER SAMPLE ) OBSERVATION WELL TP — =

Lam Geotechnics Limited

#7y -Dffice: Z0F Wodd Trade Centre, 260 Gloucesler Rd., Causeway Bay, Hong Kong.
Y.f  -Laborstory: 267F., Unil 3, Honou Ind. Centre, No. 6. 5un Yip St, Chawan, Hong Kong.
‘Tet 2B82-3939 -Fax 2882 -3331
e -



HOLE No. KSD100/DHEPZ113
DRILLHOLE RECORD ™
£
— SHEET 2 of 7 e
PROJECT Kowloon - Canton Railway Corporation Ground Ynvestigation {Stage 1) of Kowloon Southern Link Pt
METHOD  IP+¥W+RC CO-ORDINATES ’ CONTRACT No. KAWS20
E B34517.83
MACHINE & No.  LY-38 (€S54} N B20085.46 DATE from  01/11/02 to  121{1p2
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 3.58 mPD (,.w-“‘“‘"w“
= o
2 3 o z |3& 2 Descript "
=T I 2 ® 5 2 = escription fo
SE1E 288l L | 2 | & [ 85| Tets | B |85 |5-| & |8 P
5&|88|3s5{ 8 | 8| ¢ |£¢ i [23]|&8%| % |8
o -_—
- o 1.40m | 15 3758 21 - Isome angular fine to coarse gravel sized N
E S 08:00 F18:45 moderalely strong to strong rock fragments and 4
- o - o g 692 ¢ Roccasional shell fragments (FILL-derived from
- = r Warine Deposit)
- E - -10.95 Firm, dark grey (4/) spotted white, sity sandy  §
11 e 22 5 [<41.00 FCLAY with occasional angular fine grave! sized § o “’”\
o 2343 D o Iquartz fragments and occasional shell ¥l -
o Ha1z % F11.45 agments (FiLL-derived from Marine Deposil) B
- 5 26bis e o F11.50 tDark grey (47), shightly ciayey silly fine {0 coarse
o - ISAND with bocasional angular coarse gravel -
C 12 28 F11.95 Isized strong rock fragments and occasional £
- 75 250ks g 2 -12.00 ell fragments (FILL-derived from Marine
L - Deposit)
C %! .8.02 [1243 Firm, dark grey (47) spotied white, sandy Sify
C (1.1, D 3 r CLAY with occasional angular to subangutar A
- ] ?;3:_3“'3} o ‘ ing gravel sized quartz fragments and L7
F 13 « 32| -942 -13:88 sional shell fragments (FILL-derived from o
- 75 Stbis B C _‘_c1 1_’ v arine Beposit)
C %g%? F13.45 L<is Medium dense, dark grey (47} and brown, e,
E - H £43.50 =} 7).+ slightly clayey silly fine to coarse SAND with £
o S B‘as.%rg 85 3 o | By occasional angular to subrounded fine gravel
S ’ - -‘.T Nk sized quartz and rock fragments and occasional
E 14 2 S TR roi- %heii fragments (FILL-derived from Marine
o e o N e posit) e
S C14.50 L‘l {< Firm, brown (7.5 YR 4/4) mottied pink, shightly O
- 35 a —.I _—ol. sandy clayey SILT with occasional angular to o
o A -14.60 l-" = ubangular fine gravel sized quartz fragments
- 15 ebed Fysos [7d 711 FlLt-derived from Marine Deposit)
- *" 37 = I.‘ l’— Extremely weak, pink and pinkish brown, iy
- - rabk completely decomposed medium grained Lo
- -15.50 ic} 1 i ] GRANITE (Firnm to stiff, clayey sandy SILT with )
o o i e occasional fine gravel sized quartz fragments’
95 = L3} ized fragments)
- I .
16 Cisto |1t i 1
: o]
- 39 £16.50 15 ]+ 1
: Ehm | []% 1660 llat T £
:__ 17 H=30 T :17.05 zi 101
" a fe =]
- az -17.50 —'_}.—ol_- .-“M‘M”_.\
3 % I
F 18 ' S
: ;L '
s ' o F18.50 -ﬁ__ I 1 E
- B4, & L1860 L1
- 2.05m 1.8,9,12) b -1
F 19 T8:00 Nadg = s F19.05 |17 )7 )
F o T.35m 2 ﬁ J-l o
- S 0B:00 - 211 .
r & " 19.50 |7} =1,
= 0 % = Igh]
- 20 g - i 1 I'é'r- f'f')(«w"‘}\z
! SMALL DISTURBED SAMPLE } STANDARD PENETRATION TEST LOGGED C.M.Ti REMARKS i
B esrovswes V' IN-SITU VANE SHEAR TEST e
B UTSUNDISTURBED SAMPLE | PERMEABLITY TEST DATE 1214472002 “”“"‘*«\
U100 UNOISTURBED SAMPLE g BPRESSION PACKER TEST & ’
WATER SAMLE 3 PACKER TESY CHECKED LS. .McGlen
0 sruosmsome B rezowTERTR s,
L3 VATER SAWLE GO oassrvanonwa TR DATE  13/11/2002 T
LLam Geotechnics Limited o
-Office: Z/F Word Trade Centre, 230 Glousester R, Causeway Bay, Hong Kong.

-Laboratory; 26/F., Unit 3, Honouwr Ind. Centre, Ho. 6, Sun Yip St, Chawan, Hong Kong,
“Tet 2882 -3839 -Fac 2882 - 3331
NP -
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HOLE No. KSD100/DHEPZ113
L SHEET 3 of 7
. PROJECT Kowloon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link
iww I
METHOD  IP+W+RC CO-ORDINATES . CONTRACT No. KAWS20
= E B834517.83
K‘%:\,,‘Wf; MACHINE & No. LY-38 {CS-4) N 820085.46 DATE from 01/1102 io 121102
L FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 3.58 mPD
BT )
- 5o |22 N R E: s | BE T Description
; : el g 3| 3 & ° 3, Test = S g € o
S Eg[Bao|gem| 21 g Se ests E o218 E! & |'B
Se[8d[2ss| 2 | 8| 2 | &2 & |£3|8=| 5 |5
- » n ‘_f-‘ili As shest 2 of 7
i F £20.50 |Fy o7
B o 4 r h'f.' "
B A N S S 20
o C 21 s - 49 :21 051] -IOI—
Sk R
e o l=17.92F21.50 [y 17 [
o 100 - =1V Extremely weak, brown and pinkish brown
_ L : spotted white, completely decomposed medium t
{ - 22 - grained GRANITE {Clayey silty fine to coarse
L - W SAND with occasional fine gravel sized quariz
E o 522'50 fragments)
.k 54, a4 22 60
ok e 23.05 b
e’ :..23 sy - 53 =
. -23.50
R - 100 . r
s\"«-a;wa.»:: N o
[ 24 e
i £ F24.50
e L 5. s F24.60 |- L
F 17189 F25.05 [
__—25 N=B1 - ¥ i K
S £25.50 [
g o0 -k
o E26 2
s F -
- P £26.50
o -26.60
o E Hw I G5
i “,f - 27 122 £27.05
- L27.50 -
- v s
e’ F 28 -~k
- -28.50 |
b o F2B.60 |-
et [28.8
- 29 100 . °
ON: :
S r . F28.80 [
C 2.40m F -
_ L 2n $8:00 '%380 Pl
K o | 1 o rEST REMARKS
: SMALL DISTURESD SAMPLE STANDARD PENETRA
o LOGGED C.M.Ting
B PISTON SAWPLE V' M.SITY VANE SHEAR TEST !
D 76 UNDISTURBED SAMPLE | PERMEABIITY TEST DATE 1211472002
i 3 l 100 LINDISTURBED SANPLE g RPRESSXOM PACKER TEST
S MAZIER SAMPLE B PACKERTEST CHECKED L.S.McGlen
F S
U srromemsnee B TEoETERTR DATE  13/1/2002 :
L% WATER SALE [J  CBSERVATION WL TP - i

L.am Geotechnics Limited

i
; . -Office: ZHF Word Trade Centre, 280 Gloucester Rd., Causeway Bay, Hong Kong. :
%,  -Laboralory: 26/F., Unk 3, Honotr I Centre, No. 6. Sun Yip St, Chaiwan, Hong Kang, I

Tet 2882-3939 -Fax 2882 - 3331 )



HOLE No. KSD100/DHEPZ113
DRILLHOLE RECORD
] SHEET 4 of 7 g
PROJECT Kowloon - Canton Railway Cerporation Ground Investigation {Stage 1) of Kowloon Southern Link o
METHOD  IP+W+RC CO-ORDINATES , CONTRACT No. KAWE20
E 834517.33 a——
MACHINE & No.  LY-38 {CS-4) N 82008546 DATE from o1111702  fo 12111702 Lo
FLUSHING MEDIUM Watsr ORIENTATION  Vertical GROUND LEVEL 3.58 mPD
TE 3
[

2 s e MEE i
el > soE ® F EN 3, T -4 82| ¢ @ Description T
Eg8|®s 588 & + o | og ests E 29I BF B R
5z|88|2xs| 2 | S| B [£8 3 |£3|8= 5

S 1.45m ARz 85 - Assheet 3 of 7
o " 15,17, - -
C § 08:00 l 1822} U - £30.45 |- M
F = 50 N2 &7 F30.50 Lt
E = -
L 31 <o :.. ™
n - PR £
: e ]-26.02F 3188 Frpt
r g 69 F ¥ 1" Extremely weak, brown and pinkish biown .
F 32 28734) L32.05 moltled black, completely decomposed medium P Y
_ H=1D6 - 70 i grained GRANITE (SHiff to very stiff, silty sandy s
r [ CLAY with occasional fine grave! sized quartz
o - 32,50 §- fragments)
o (T4 o e
. o TN
[.33 - :
- F33.50 oo
- 72 - £
- ars. 7 £33.60 i3
- 1827, -
- 34 l 3035} 7a £34.05
_ N=t1 -
: a0 s 3450 |
E 35 5
- F35.50
= 76 -
F 19.16, - -35.60
C l 17,18, 5 o,
- 36 'ﬂig) 75 :_36.05 ‘%?;
F -32.92F36.50
o 100 - - Extremely weak, brown and pinkish browm -~
" s spotied white and black, completely FY
=37 - decomposed medium grained GRANITE
o o {Clayey silty fine o coarse SAND with some
o 1.80m Fa7 80t fine gravel sized quartz and granite fragments)
- 18:00 Lo/ S0 eny
W t.20m | 100 -37.60 £y
oy 3 08:00 r
- 388 o
: g E s F: ‘uw'»":\
roe F38.60 { !
. - @, F38.70
39 13,6, -
= I 2127} -39.15
~ N=17 - s
- F39.50 [ -
- 100 a
SMALL DISTURBED SAMPLE STANDARD PEMEVRATION TEST k e
B PISTON SAMPLE V' MSITU VANE SHEAR TEST LOGGED C.MTing . ;
a U76 UNDESTURBED SAMPLE I PERMEASLITY TEST DATE 121112002 ,__(e«-'“’*"k\,,\ .
U100 UNDISTURBED SALPLE 3 IMPRESSION PACKER TEST { i
MAZER SEMPLE g PACKER TEST CHECKED 1.5.McGlen
I] SFT LINER SAMPLE ; PEZOMVETER TP
o oo,
2% WATER SALE & AN WL T DATE 13114/2002 3
:z-‘”:‘*\;\

-Office: 2UF Workd Trade Contre, 280 Gloucester Rd., Causeway Bay, Hong Kong. £
‘Laborstory. 26/F., Urit 3, Honowr Ind. Centre, No. B, Sun Yip 51, Chaiwan, Hong Kong. R
et 2882 -3939 -Fac 2852 - 3331
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DRILLHOLE RECORD

HOLE No. KSD100/DHEPZ113

SHEET 5 of 7

PROJECT Kowloon - Canton Raitway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWS20
E B834517.83
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 3.58 mPD
BT o
8 2 'E o “ = E
> TgsE{ & = 2 5 o [N .
£5 < o |E8E o e o | x| Tests a 85z e Deseription
TLlan|Benl & o s} w9 5 o3| BE o
o8 |O% {S®s = w o w & %] 3 |lo™ o
L " As sheet 4 of 7
a Fa0.50 |2
L 86 fo T W
5 [T} o F40.60 3%
r 41 F = 153
. Fa1.60 |25
- 8 - :
. (11,15, pos F41.70 |
- 19,26, be
42 *47) % F2.15
o N=123 - o w4
r -
: 90 o " !
F 43
F 92
" (1522, o3 450U
- 11.:?0m g:g)
[ 44 18:00 0283 - o F44.05 [
N i
S ’ os | 40.92 F 4450 [T
5 - 100 n Pl ¢ VIV | “Exiremely weak to weak, yellowish brown
P e B - 5oL spolted white and black, compietely to highly
F 453 F REb=T decomposed medium grained GRANITE
a - -45.20 | ~o P {Slightly clayey silty sandy fine to mediumn
F i £45.30 tiof,—t GRAVEL sized rock fragments}
C 42024560 L. " 1
- &6 89 >4 1.4 - I+ ++ U | Strong to very strong, pinkish grey spotled
.46 - + -+ white and black, slightly decomposed medium
- - -+ grained GRANITE with widely spaced, rough
F Tom | -4275146.33 +_,_+ undulating, imonite stained joints, dipping at
- 6.2 F F ++ W \&*-15" (CORESTONE) e
o 14r46.72 [ Weak to moderately strong, ght pinl brown
u N ol mottied white and black, mederalely
47 | se.100 97 3705 FoF=a ] Vv | | decompased medium grained GRANITE with
o YOORIS/7 Serpm R P e closely spaced, rough undulating, imonite
o - -g—f stained joints, dipping at 0*-10* {CORESTONE)
- oa|A39247.50 jorp o 46.72-46,50m; no recovery inferred Yo be
C 80 F e v tely 1o bighly decomposed GRANITE
- » 1 Extremely weak to weak, yellowish brown
48 . - o spotted black, complelely to highly decomposed
s o 3 medium grained GRANITE (Slightly sandy fine
- C48.50 0 coarse GRAVEL sized weak rock fragments
C e 48,60 Extremely weak, yellowish brown and pinkish
- s ™ F brown mottled white and black, complelety
- 49 D& D 101 [48.97 |- decomposed medium grained GRANITE
= 0Bl 20m - ; {Clayey silty fine {o coarse SAND with
£ - - occasional fine gravel sized quartz fragments)
3 75 102 901
50 % F REest
t SMALL DISTURBED SAMPLE 1 STANDARD PENETRATION TEST REMARKS
D C.M.
B rstonsawre V' RESIU VANE SHEAR TEST LOGGED C:MTing
¥ vswostursen SMFLE | PERMEABUTYTEST DATE 12/11/2002
l U100 UNCISTURBED SAMPLE g RPRESSION PACKER TEST
MAZEER SANFLE g PACKER TEST CHECKED [.5.McGlen
o
_E\ L R TEowTET DATE  13/11/2002
WATZR SAMPLE 3 ORSERVATION WaLL TP E—

Lam Geotechnics Limited

-Onfiee: Z3F Workd Trede Certre, 280 Gloucester Rd, Causeway Bay, Hong Kong,
“Laborstory, 25F,, Uni 3, Honour Ind. Centre, Mo, 6. Sun Yip 5L, Chaiwan, Hong Kong,

Tet 2852 - 3333

‘Fax 2882 - 3331
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HOLE No. KSD100/DHEPZ113
DRILLHOLE RECORD Y
SHEET 6 of 7 e
PROJECT Kowleon - Canton Railway Corporation Ground Investigation {Stage 1) of Kowloon Southern Link R
METHOD  IP+W+RC CO-ORDINATES - CONTRACT No. KAWS20
E B834517.83
MACHINE & No.  LY-3B {C5-4) N B20085.46 DATE from 0141702 to  1211/02
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 3.58 mPD
5 g
2 3g | . . {2 2 | BE . £
g5 £ 2= ; ; g 3% Tesls 3 Ssls- g 2 Description S !
=o | al|ses| S o g 0o E B8z | BE o i
G& |Ow |Z8B| & 7S £ |&E w je3la™| 8 |6
2 = Asshedl 5 of 7 o
C 2.00m o
o 18:00 1034
L o~ 1.45m 24,40, 104
.- t8:00 et :
- o) ST Oy T
- 51 g Pt g - 5
Fo- 5 105
» Y
.52
E 107 o
L 53, Y
I 53 1 11u‘b’I:"J’5trm 1% .'?
- 49.92 o T
- 0 - % O JVIV] Extremely weak to weak, pinkish brown mottled B
- - % grey, completely to highty decomposed medium
C 54 o o To grained GRANITE (Slightly sandy fine 1o coarse
" o oo GRAVEL with much cobble sized weak to e
" Cs4 50 I° & moderately weak rock fragments) i
r 110 Fsaen | o0 :
F [1] T g
55 - o i,
- - of s !
- [5560| ©
3 | 50,0 i1|-52.12§s570° ,°
C : 12 #2=1{ V | Extremely weak, brown mottied yellow, Ty
_—56 i R TE' y completely decomposed medium grained )
" Hw GRANITE (Slightly clayey silty fine 10 coarse
o 56 45 -52.B7 - SAND with some fine gravel sized quartz and
- 78 | 38 | 37 AR T -53.04 ViV [ \granite fragments) 4 .
» Ni 53275585 |% © |ivAl| Mederately weak to moderately strong, pinkish S
57 2.50m EYi] T = T ] brown, aftered and moderately decomposed Lo
- : + medium grained GRANITE with very closely fo
18:00 10.0 -5364F57.22 [0 et 9
Eoooo 1.30m | 100 [ 100 | 50 T + i 71 closely spaced, rough planar and rough
E 8 08:00 0 L L+ undulating, Emonite and manganese oxdde [— .
- 8_ ) » + -+ stained joints, dipping at 0°-10® and 30"-40° { ;
- = 56 - i (CORESTONE)
- 58 5 wm - L4 £5.45-56.62m: no recovery inferred to ba -
- - 4 - + .+ compietely to highly decomposed GRANITE :
- o | ++ -+ 56.62-56.85m: weak to moderately weak and N
o . 8.0 : - - highly to moderately decomposed (Coarse g
- paq 1 F58.67 |+, + GRAVEL with some cobble sized weak 1o
C zq U - $ - '+++ moderately weak rock fragments) )
- [ -+ 57.00-57.22m: moderately strong to strong, pink| -
» 0.0 = _+++ tled green, moderately to siightly i M\E
o ki - + 4 posed _ O
L - - - Sirorng, pinkish grey and red spotied white and
- 5 C + ++ black, kcally mottled green, shightly
- 50 : - —+ 4 decomposed medium grained GRANITE with e
: ¢ ]
{ SwALDETURED S ) STANDARD PENETRATION TEST CMT; REMARKS
g PISTON SAMPLE V' WN_SITU vANE SHEAR TEST LOGGED C.M.Ting
B weuosnmsmewme T PERMEABLITY TEST DATE 42711/2002 Mm“\
U100 UNDISTURBED SAMPLE g MPRESSION PACKER TEST .
MAZIER SAMPLE 3 PACXER TEST CHECKED 1.5.McGlen
0 sroersame » r=owr=Te .
o WATER sPLE £ osssvanon e TR DATE  13M1/2002 S

Lam Geotechnics Limited

~Oiffice; Z3UF Work Trade Centre, 280 Gloucester Rd., Causeway Bay, Hong Kong.
-Laboratory: 26F., Unt 3. Hooour Ind. Centre, No. . Sun Yip 5t, Chatwan, Hong Kong.
‘Tet 7882 -3939 -Fax 2882 - 3331
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HOLE No. KSD100/DHEPZ113
SHEET 7 of 7
owloon - Canton Railway Corporation Ground Investigation (Stage 1) of Kowloon Southern Link
METHOD  IP+W+RC CO-ORDINATES CONTRACT No. KAWEBZ20
E B34517.83
MACHINE & No. LY-38 (C5-4) N B820085.46 DATE from 002 o 12111/02
FLUSHING MEDIUM  Water ORIENTATION  Vertical GROUND LEVEL 3.58 mPD
TE g
> o
a 5 » o CE .
o IS8zl = | 2 | 2 |§ z | gk -
g g g $BE ; ;\: = 3 x Tests £ § =g 2 e Description
S8l i jBYeEl S O [} ® g 3 a3 [ oE| 2 il
Oa | Ow [S8B| ~ s £ | &£ 0 eldlao S 16
. >20 i F60.18 _+++ closely to medium, occasionally extremely
C 100 | 100 | 38 55 - + " -H clesely and very closely spaced, rough and
o [ -+ smooth planar, fimonite and chiorite stained,
- E |+ ++ kaolin {<1mm) infilled joints, dipping al 30°-40°
- - and 60°.70°
61 38 e - -i+j 57.22-58.00m: ahtered
- C H
5 51.60 Lyt
- 0058 | 68 - : o+t
[ 62 ) ~ _+++ M| 51.90-62.50m: moderately strong, red,
E 20.0 X o + 4+ moderately decomposed
E - -,
r 3.80m 57 - + +
" 18:00 -s92fe27opr, Fo P
C 63 - End of investigation hole at 62.70m
.64 F
- 65 F
F 66 -
- 67 =
- 68 -
- 69 -
3 :
o 70 E
i SMALL DISTURBED } STANDARD PENSTRATION TEST RE KS
SANPLE =
LOGGED C.M.Ting
B rsron SAPLE Y RSITU VAME SHEAR TEST
UTE UNDESTURSED SAMPLE | PERMEABIITY TEST DATE 12/11/2002
l UeD UNDISTURBED SAMPLE g RFPRESSION PACKER TEST
MAZER SAPLE 3 pacxenyesT CHECKED 1.5.McGlen
.
B srueovns A FEmETERTP DATE  13/11/2002
45 WATER SAMPLE O OBSERVATION WELL TP -

Lam Geotechnics Limited

-Office; ZUF Workd Trade Centre, 280 Gloucester Rd., Causeway Bay, Hong Kong.
‘Labocatory: 25/F., Uni 3, Honowr Ind. Centre, Mo. 6. Sun Y St, Chamwan, Hong Xorg,

“Tet 28B2 - 3939

-Fax 2882 - 3331
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Kowioon Canton Raiway Corporation

KSL GSA-5100—EIA & Assocaled Services
Contamination Assessment Report & Remediation Action Plan

ANNEX 2

ANALYTICAL RESULTS OF
SOIL SAMPLES

G:lenviprojecti2357 3\reports\CARY23573-CARS.doc

Ove Arup & Partners Hong Kong Lid
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ANNEX 4

CHRONIC ORAL REFERENCE
DOSES (RfDo) AND
CARCINOGENIC SLOPE
FACTOR (SF,)
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Kowloon Canton Rabway Corporation KSL GSA-5100—EIA & Associated Services

Contamination Assessment Report & Remediation Action Plan

Chronic Oral Reference Doses (RiD.) for Non-carcinogens

Data on Chronic Oral Reference Doses (RfDs) for the respective noh-carcinogens has been collected from the USEPA Integrated
Risk Information System (IRIS) and Office of Environmental Health Hazard Assessment (OEHHA). They are discussed below:;

Copper

The RiDs for copper is not available from IRIS and OEHHA at this moment, therefore, the reference dose for copper cyanide
{0.005 mg/kg/day) is adopted.

Mercury

Reference doses are quoted for elemental mercury, mercuric chloride and methylmercury. The low concenlrations of mercury
found in groundwater are expected to be found in the dissolved phase as and therefore the reference dose for mercuric chloride
{(HgClz} is likely to be the most applicable. However, the reference dose for methylmereury (MeHg) is lower than that for mercuric

chloride. Since there is a small possibilily that the mercury is present in a methylated form, this lower value has been adopted as
a conservative assumption,
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Kowloon Canton Railway Corporation KSL GSA-5100--EIA & Associated Services
Contamination Assessment Report & Remediation Action Plan

Carcinogenic Slope Factor ~ QOral {SF,) X
)
Lead ..

Lead is classified as a “Probable Human Carcinogen™ under USEPA's classification. However in IRIS, a screening-level review of
Lead is on-going and no data for Lead is provided. The SF. of Lead can be found in the Office of Environmental Health Hazard
Assessment (OEHHA) 3 SF, for lead are quoted in OEHHA, they are for lead acetate. lead & lead compounds and lead
subacetate, respectively. For conservative risk assessment. SF. for lead acetate (0.28(mg/kg-day) ) has therefore adopted -
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